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On Your Payroll 


HETHER poring over a blue print, figuring a cost sheet, or mounting a ladder to 
inspect line shafting, the S K F representative virtually goes on your payroll the 


minute he enters your plant. 
So every SK F man justifies the basic SK F policy. He is a salesman only as he serves. 


Not to hear bearings exploited, but to absorb the latest ideas on reducing friction —this is 


why the manufacturer sends for the S K F sales engineer. 


And what more authentic advice is to be had than the engineering knowledge of anti- 


friction experts, supported by the impartial research of thorough, well-equipped laboratories? 


Manufacturers are invited to avail themselves 
of this service. 


SKF INDUSTRIES, INCORPORATED 


Sales, Service and Research Division 


165 Broadway New York City 
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General Motors Tru 


—on Dairy Routes 
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Sixteen GMC Trucks, most of them % to 1 ton capacity, are 
delivering milk daily in Seattle and suburbs, for Kristoferson’s 
Dairy. August Kristoferson, owner, says:— 


“We have used GMC trucks for the past five years, and havc put them 
through the hardest kind of service. In the meantime we have tried two 
other makes of trucks, the use of which has proved that GMC’s are the 
best trucks we can get for our business. We might add that our first 
GMC is still on the job, and never misses a day. We are now standard- 
izing on GMC trucks with a fleet of sixteen operating in the city of Seattle.” 


GMC Model 16, 34 to 1 ton, was the model selected as standard 
in its class by the War Department. GMC Trucks are backed by 
the General Motors Corporation, the strongest organization in 








GMC Brak iti acti d it ° ° 
in ctuengite a hold pc pi eee the automoti ve industry. 
difficult ditions. Adjust: ts are made 
by ¢ ing il le if lock: 
pga bag Mog To Bee GENERAL MOTORS TRUCK COMPANY 
be done without tools in a few seconds’ time. 
PONTIAC, MICHIGAN 
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Asbestos— 6 
the only rock on > 
which plants thrive 


i STRY thrives most where waste is least. And since 


the development of Asbestos has gone hand in hand with 
the saving of heat, power and friction, this mineral of wonder- 
ful qualities has played an important part in Industrial 


Conservation. 
It is the base of all efficient heat insulation—the necessary 
other 15 in 85 magnesia. 


It is, as well, the basic material in the most efficient of 


friction reducing packings. 
As rooiings it has qualities of durability and fire-resist- 
ance that no other material can approach. 


And in innumerable other forms it works miracles of 
industrial economy that a decade ago would have seemed 
impossible. 

For more than half a century the Johns-Manville 
Company has steadily grown with the growth of industrial 
demand for Asbestos. 

The Johns- Manville asbestos mines are the largest in 
the world. In the Johns-Manville plants every Asbestos 
product is produced under super advantages bothof experience 
and equipment The Johns-Manville sales-organization, 
operating through branches in all large cities, is an engineer- 
ing organization as well, carrying a helpful practical Service, 
that varies to meet each new requirement but always has 
for its object—Conservation. 


H. W. JOHNS-MANVILLE CO.,New York City 
10 Factories—Branches in 63 Large Cities 


For Canada, the Canadian Johns Manville Co. Ltd. Toronto 


Jehns-Manville Asbestos Products 
include Roofings, Shingles, Brake 
Linings and Biocks, Insulations, 
Cements Packings, Electrical De- 
vices, Tapes, Clothes, Yarns— 
hundreds of products that enter 
@very avenue of science and the 
useful arts. 
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THE NEW WELLAND CANAL 


While the difference in level be- 
tween Lakes Erie and Ontario furni- 
shes us with the beauties of Niagara 
and while it is the means of devel- 
oping many thousands of horse-power 
for man's use, yet it has its disad- 
vantages for navigation, only over=- 
come by the construction of artifi- 
cial waterways. With thoughts once 
more turned to peaceful arts, Canada 
has resumed her work of enlarging 
the Welland Canal, a task second in 
magnitude only to that of uniting 
the Atlantic and Pacific Oceans at 
Panama. 

In all, three canals will have been 
built between Lakes Erie and Ontaria 
All more or less closely follow the 
same routs. in 1824 the first ditch 
was commenced, and on completion in 
1835 it afforded passage to 





from the old one above Thorold, en- 
ters Lake Ontario at the same point, 
Port Dalhousie. The locks im this 
catial are 25 in number and are 270 
feet long by 45 feet wide, with 14 
feet of water over the sills. 

The canal now under construction is 
to be still shorter and instead of 
25 locks will have but seven. The 
elimination of 18 locks and the ra- 
pidity with which the remaining ones 
can be filled will mean a saving of 
three hours in the time taken to 
traverse the canal, The valves and 
culverts in the walls of the locks 
will be @f such large dimensions 
that less than eight minutes will 
suffice to get a vessel through each 
lock. 

Each of the locks will be 42% feet 
lift, 80 feet wide, and sufficiently 
long to accomodate a vessel of 800 


feet. Thirty feet of water will be 
available through the locks and while 
the reaches for the time being will 
only be 25 feet deep they can readily 
be dredged out to 30 when required. 
The total length of the canal will be 
25 miles and the aggregate difference 
in elevation to be overcome between 
its two termini is 3255 feet. 

The lock walls will be 82 feet high 
above the top of gate sills, and in- 
cluding necessary foundation work two 
of the locks will have walls 100 feet 
high. Three of them will be built in 
flight and will be double. One of 
the flights will be used for vessels 
bound down-stream and the adjoining 
one for those up-bound, the double 
flight being required here to save 
long delays in the passage of vessels 
through the canal. 

The lock gates will be of the swing- 

ing type, single leaf, with 





vessels 150 feet long, the 
smallest of the 27 locks be 
ing 150 feet long, 265 feet 
wide, and carrying 10; feet 
of water over the sills. 
This early canal sufficed 
until 1872, when construc- 
tion work was commenced on 
the canal now used for in- 
terlake traffic. This can- 
al is somewhat shorter, has 
fewer locks, and deviating 

















hinges at one side and rest- 
ing in a notch in the oppo- 
site wall. The gate at the 
foot of each lock will be 85 
feet high and will weigh in 
the neighborhood of 1100 
tonse 

A guard lock will be placed 
near the Lake “rie entrance 
to the canal, and just be- 
fore lock seven is reached 

(Continued on page500) 














in locking vessels through the canal. 


Left: the canal prism in its present floodei coniitién, 


Above: the discharge openings and a portion of the conduit by means of which the water level is altered 


due to 


ca3ssation of work during the ware Right: & general view of the concrete walls of the new canal locks. 
VIEWS OF THE NEW WELLAND CANAL 
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- NOTICE TO OUR READERS — 


Owing to the printers’ strike in New 
York City, we are obliged to continue 
our typewritten numbers. We beg the 
indulgence of our readers while we aré 
publishing under obvious difficulties, 
and with unavoidable delays. 














THE STRIKE PROBLEM 


Although the SCIENTIFIC AMERICAN,as 
our resders well know, has been the 
victim of a local strike which has 
injured its appearance and cramped 
its regularity of issue, its troub- 
les are very small compared with the 
graver ills of the labor situation 
throughout the country. The present 
upheaval is an inevitable sequel of 
the war. The disease of unrest is a 
natural result of the mental inequi- 
librium which has pervaded the whole 
world, and made the war possible in 
the first place. As a consequence of 
the overturning of the ordinary laws 
of supply and demand, the prices of 
all commodities have risen, not only 
in this country but everywhere. This 
rise has, naturally, produced an in- 
crease in the value of labor as such 
As the cost of living soars, of ne- 
cessity the price which mst be paid 
for labor goes up in proportion. 

The strikes that have sprung up all 
over the country since the armistice 
was declared are partly due to this 
condition but partly they are due to 
causes very different, and far less 
worthy. In the demands made by many 
of the labor unions there is evident 
purpose not merely to increase wages 
but to decrease production. We do 
not know how much this is to be att- 
ributed to an honest belief that the 
less each worker produces, the more 
jobs mst be created to maintain the 
necessary production, and how mich 
to the mere selfish desire to render 
less return in work for the wage re- 
ceived. We do know that there never 
was any period in the world's histo- 
ry when such demands were so out of 
place. We are at a crisis where the 
world’ production mst be increased, 
not diminished; and every concerted 
move in the wrong direction is to be 
regarded as an attack on the public 
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weal. In direct ratio with the suc- 
cess attendant on the organized me- 

thods being put forward to decrease 

our output, this country will flunk 
out the great opportunity offered it 
of swelling its commercial prosperi- 
ty to a point never before attained. 

The disorder from which we are suf- 
fering is a mental one. The first 
step toward a sure cure is by recog- 
nition of that disorder and the next 
is to devise some means by which the 
disease may be arrested. One of the 
immediate moves to be made is in the 
direction of an enlightened public 
opinion. The facts that have come 
out during the past few months, as a 
sequence of the strikes, make clear 
certain fundamentals. 

It is granted that increased living 
costs involve the necessity for bet- 
ter wages. The shortening of hours, 
however, except in such cases as are 
seen to involve improper living con- 
ditions, should be regarded with the 
gravest suspicion. Every such demand 
should be forced to stand on its own 
merits; the claim for a shorter week 
in so many cases is so utterly lack- 
ing in real justification, and car- 
ried to such extremes, that no gene- 
ral principle of lessened hours will 
safely serve. The price which the 
entire country mst pay for the les- 
sening of output that would inevita- 
bly follow the wholesale adoption of 
a 50 or a 75 percent week is a thing 
to which our continued existence as 
a great industrial nation forbids us 
to submit. 

It is, therefore, up to the members 
of every union to satisfy themselves 
that the leaders who represent them 
are worthy of their confidence, and 
are not luring them in the wrong di- 
rection, from selfish motives and to 
increase their personal prestige and 
power, The agitation of the past few 
months has brought to thesurface a 


very significant fact, which mst be 


borne in mind in considering the fu- 
ture of the socalled labor movement. 
The line is being gradually drawn be- 
tween those have legitimate 
claims that are deserving of atten- 
tion and who are being led by fair- 
minded leaders seeking only for what 
is just, and those who are led by 
unbridled radicals prepared to sac- 
rifice society and the country for 
their own selfish erds,. 

The rapid industrial growth of the 
United “tates brought about a heavy 
demand for foreign labor, which our 
liberal immigration laws have helped 
to satisfy. We mst now consider 
whether we have not paid to» high a 
price, whether we should not be bet- 
ter off had we advanced commercially 
and industrially more slowly and de- 
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veloped a body politic in which we 
might have more confidence. 

We have been apt, in the past, to 
pride ourselves in the "melting pa; 
but Theodore Roosevelt once warned: 
"Don't mistake the melting pot for a 
polyglot boarding house." And it be- 
comes clear that for some time past 
the melting pot has not been working, 

It has these many years been recog- 
nized that a considerable percentage 
of our immigration was of a very wm- 
desirable sort. . The dregs of Europe 
were being unloaded upon our shores, 
These people came here without any 
knowledge of or interest in our com 
try or our institutions. They were 
looking merely for new fields of la- 
bor and new conditions of life, 
They have been very generally unedu- 
cated and they have remained ignor- 
ant; they have been without loyalty 
to the country and they knew nothing 
or cared nothing for our form of gov- 
ernment; seldom of course could they 
speak our language and in a vast mm 
ber of cases they have made no ef- 
fort to learn it. 

It seems evident that here was a. 
prolific field in which a dangerous 
agitator could operate; and it is a- 
mongst just such material that most 
of the agitation has taken place, It 
has been apparent that these disord- 
ers were in many cases true strikes 
in no sense of the wrod save their 
outward form. The essential motive 
has been, not to correct the indus- 
trial system,but rather a desire for 
disorder as such, a yearning to in- 
troduce un-American ideas,to produce 
discontent, to foment trouble. It 
has become very clear that no wage 
inorease or shortening of hours will 
cure such @ disease. There has been 
a glorious opportunity for the dema- 
gogue, the political agitator, the 
fanatic, the anarchist, the worship- 
per of social unrest. The field was 
admirably adapted for the operations 
of such as these, They have realized 
that this period of readjustment was 
the golden chance for them to accom 
plish their fell and selfish work of 
destroying the social fabric. 

In the great steel strike it is es- 
tablished that the thousands misled’ 
into doing the bidding of such as 
these looked upon the strike as in- 
deed no strike at all, but as "the 
revolution.” We have little doubt 
that the same thing is true in many 
other cases, It behooves those un 
ions that pride themselves upon the 
high level of intelligence of their 
members to watch their step with the 
utmost care, lest they be led into 
astions contradicting that olaim,and 
plaeing them on a level with the ui 
assimilated foreigner. 
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Electricity 


THE NEW HEATERS. = Although intro- 
duced but a few years ago, the round 
electric heaters have now become the 
most popular form of electric heat- 
ing appliance. Aside from a very 
neat appearance, the main reason for 
the popularity of the round heater 

is its very high efficiency. Indeed, 
instead of spreading the heat in all 
directions, the round heater concen- 
trates its heat very much after the 
fashion of a searchlight. The result 
is an intense heat where the heat is 
really needed, instead of very little 
heat dissipated over a wide area.The 
best heaters of this type use a solid 
copper bowl. 


COLORATION OF ARC LAMP GLOBES. - 

It is well known that arc lamp g}obes 
tend to assume a purple coloration 
under the action of light, a phenom- 
enon due to the presence of manganese 
which is used to counteract the green- 
ish coloration which would otherwise 
take place owing to the effect of fer- 
rous salts in the g}ass. Mr. M. Luck- 
iesh, writing in a recent issue of 
the Electrical World, suggests that 
in specifications for arc lamp globes 
it should be prescribed that no man- 
gamese is to be used. This would 
avoid the coloring effect (which may 
involve ultimately 50 per cent ab- 
sorption), and for outdoor globes 

the slight greenish coloration would 
not be of great consequence. 


LOCATING OIL BY ELECTRICAL MEANS. - 
The idea of using current transmitted 
through the earth as a means of lo- 
cating metal ores is familiar, the 
idea being that the greater conduc- 
tivity of these metalliferous regions 
can be clearly indicated, and the 
area mapped out. The location of 

011 deposits, which according to 

the Electrical Review is now being 
investigated electrically, presents 

& Converse problem. In this case the 
insulating properties of the oil dim- 
inish the current and oil-bearing re- 
Gions are detected accordingly. In 
view of the great depth to which it 
ie often necessary to bore for oil - 
oil that may exist simultaneously 
with an almost oil-free area above - 
the method would seem to have limi- 
tations, but it has doubtless possi- 
bilities in dealing with surface 
Oil-areas. 


FISHING BY MICROPHONE. - Norwegian 
fishermen are using a species of sub. 
marine telephone to aid them in their 
Work. A microphone is lowered from a 
fishing boat and connected by a wire 
to a telephone in the boat. The fish- 
®rman listens at the instrument and 
When the fish hold a meeting the lis- 
tening device records the disturbance 
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THE DEATH RATE for New York State 


during the quarter ending with Aug-= 
ust was the lowest ever recorded Sor 


the state. It appears that many who 
would normally have died during this 
period succumbed to the influenza 
epidemic of the previous winter, It 
would be of interest to learn wheth- 
er serious epidemics are not normale 
ly followed by a period of low death 
ratee 


WROUGHT MANGANESE RODS, exposed to 
corrosion in water and moist air, 
while at the same time under tensile 
stresses were found by the Bureau of 
Standards to have suffered no great- 
er weakening from the combination of 
trying circumstences than would have 
been expected on empiric grounds. As 
compared with specimens subjected to 
the same stresses but protected from 
corrosion, however, they showed the 
expected inferior performance. 


THE FIRST MOVABLE METAL TYPE, made 
and used in Korea in the year 1403, 
are now on exhibition at the Ameri- 
can Museum of Natural History, New 
York. The slugs are concave on the 
under side, in order to make them 
cling more firmly to the beeswax bed 
which cinstituted the form. Print- 
ing was carried om by placing the 
paper lightly upon the type and then 
brushing the other side gently with 
a piece of felt. 


FILM RECORDS as a source from which 
future generations may reconstruct 
effectively the history of todayhave 
had their share of attention, and a 
goodly number of them have been laid 
carefully away for this purpose. A 
feature of this proeedure to which 
attention has not been called is the 
increased fire hazard which its gen- 
eral adoption would create in our 
schools and mseumse A large stock 
of celluloid is excellent material 
for a conflagration, and this possi- 
bility should be well guarded. 


RADIUM ECONOMY - The use of radium 
on a large scale therapeutically in- 
volves danger of loss, and this fao- 
tor has been a big one in inducing 
hospitals and clinics with a gram or 
more of the element in use, to uti- 
lize radium emanation instead of ap- 
plicators containing the radium it- 
self. There has been installed in a 
Pittsburgh labaratory an elegant and 
useful apparatus for the collection, 
purification and tubing of radium 
emanation obtained from a salt of 
the element. It differs from ear- 
lier apparatus in that liquid air is 
replaced by chemical means of puri- 
fying the emanation, which are felt 
to be more reliable. 


Aeronautical 


"ROUND THE WORLD AERIAL DERBY. - The 
Aero Club of America has recently an- 
nounced an aerial derby around the 
world, being organized under the sus- 
pices of that club, for which efforts 
are being made to seoure a prize fund 
amounting to $1,000,000, A speciel 
commission has been appointed. 


BRITISH PASSENGER AIRSHIPS. «+ The 
Northern Aerial Syndicate is said to 
be arranging a passenger-carrying air 
service to the United States. The 
plans are for airships carrying 150 
passengers, in addition to staffs of 
cooks, stewards, and crew, to serve 
westbound and eastbound passages be- 
tween England and New York. Perth, 
Australia, will also be served, seven 
days being allowed for this trip. At 
liverpool passengers for America will. 
be transferred to smaller aircraft to 
their destination. Moorings will be 
procided at leading hotels. 


LOSSES AT OUR FLYING FIELDS, = An- 
nouncement was made by the General 
Staff of the U. S. Army some days ago 
that since January lst, 1918, the Air 
Service has had 390 fatalities at Am 
erican flying fields. Of these 14 or 
4 per cent were attributable to the 
failure of engines or the collapse of 
airplanes. The causes of 9 per cent 
of all fatalities were declared to be 
unknown. The causes, total numbers, 
and percentages of all accidents were 
given as follows: tail spin, 118 or 
50 per cent; collision, 61 or 16 per 
cents nose dive, 47 or 12 per cent; 
unknown, 56 or 9 per cent; side slip, 
21 or 5 per cent; stall, 19 or 5 per 
cent; fire, 15 or 4 per cent; failure 
of machine, 14 or 4 per cent; struck 
by propeller, 13 or 3 per cent; mis- 
cellaneous, 46 or 12 per cent. 


SPEEDS AT HIGH ALTITUDES. - Accord- 
ing to the experimental data in the 
possession of the technical sections 
of the Air Service it has been found 
that at a height of 20,000 fest an 
engine gives only 45 per cent of the 
power for which it is good at sea 
level. The great value of the sur- 
charger now being used with some en- 
gines lies in its ability to make a 
motor yield the same power at 20,000 
feet that it does in flying at the 
lowest altitudes. Whereas the le- 
pere biplane, recently used by Major 
R. W. Sehroeder in an altitude rec- 
ord flight of 31,800 feet, with one 
passenger, is capable of a speed of 
136-137 miles per hour at sea level, 
at 25,000 feet, where most of the 
air fighting is expected to take 
place in the next war, the machine 
equipped with the surcharged has 
shown a speed of 154 miles, 
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THE STORY OF NICKEL 
WHERE IT COMES FROM, HOW IT IS OBTAINED, AND THE USES THAT ARE MADE OF IT 
By W. F. SUTHERLAND 


Fr yarliest times when man first yvor, that nickel has assumed the toughness and strength so useful in 
rned the art of working bronze, importance its properties justly may the arts of war also find their role 
~y existence has been depend- be said to earn for it. in peafeful industry; and nickel. 
in s isure at least upon Its brightness, non-corrosive prop- st9°0l is being used for bridges, fop 
ibility to use various metals to erties and hardness render it ons of other structural work, and in many 
j rticular needs, And while the most useful of metals, and as high-quality prolasts of the forge 
sopper i iron have beon most essom —nickel-stsel it has been almost in- and machine shope 









































Upp2s left: Teemiag tre blast-furnace matte from the smelting basins. Upper right: The 

copper converters at Port Colnorne. Senter: Slag dump at Copper Cliff, an impressive 
ons by night. Lower left: Pouriag molten blister copper from a converter into the 

casting ladle, after it is separated from the nickel. Lower right: The last stage of 





the conversion process befors the matte is shipped to Se refined. 
TRS STORY OF NICKEL 


tial to his well-being ami progress, dispensable in the recent years of Invar steel with 36 per cent nickel 
pther metals, as gold, silver and strife; for, combined with iron in has the property of varying little 

tin, have been of much value to him varying proportions, it has rendered in length with change of temperature 
throughout the ages, either for his possible the development of the ori- and so is of great value for survey- 


everyday wants or for ornament. It mance and armor so necessary to mod- ors" tapes, standards of length, 
is only within the last century,how- ern warfare. The same properties of Clock pendulums, and other similar 
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500=FOOT STEEL BARGE BUILT FOR THE MISSISSIPPI RIVER TRAFFIC 


uses. Nickel steel is, indeed, no 
novelty; all native iron, terrestri- 
al as well as meteoric, contains it 
in varying proportions. Native iron 
found in Greenland shows up to six 
per cent of nickel and meteoric iron 
(Continued on page 492.) 


STEEL BARGES FOR MISSISSIFPI RIVER 


History is repeating itself in the 
matter of freight traffic in the Uni- 
ted Stetes. Originally the bulk of 
our goods was shipped by canal and 
river; later the raulroads began to 
take over more and more of the traf- 
fic. Today, despite the vast net- 
work of reilrosads extending over the 
entire country, we find the waterway 
again coming into its own as a means 
of handling freight on a large scale 
and at rates that make these routes 
well worth considering. 

Typical of this revival is the huge 











steel barge illustrated. This was 
constructed at Minneapolis for use 
by the Government in the upper Mis- 
sissippie It is 300 feet long and 
48 feet wide. Over 50 tons of 3/8- 
inch steel plate went into its con- 
struction, it has 2,500 tons capa- 
city, and, unloaded, a draft pf 18 
inches. Its main cargo hold is 38 
feet w le, 250 feet long, and 6s in 
depth. Surrounding it on four sides 
end bottom are 20 oil compartments, 
which can care for 250 tons of oil. 


BOOSTING THE CE{LING OF THE AIRPLANE 


One thing in aviation is certain, 
and that is the loss of engine power 
at great altitudes. Thus a 200-E-P 
engine becones a 100-H-P engine at 
25,000 feet altitude; and this very 
fact serves to put a definite limit 
on how far up an airplane can clirb, 


or, to fell back on the phraseology 
of the airmen, on its ceiling. 

It has long been appreciated that 
if the density of the air could be 
maintained as the plane continued to 
soar upward, the engine would main- 
tein its power irrespective of alti- 
tude and the rarity of the surround- 
ing atmosphere. It has remained for 
Dre S. A. Moss, assisted by W. A. 
Reeves, both of Lynn, Mass., to de- 
yelop an engine supercharger which 
has proved remarkably successful in 
flight. In fact, these American in- 
ventcrs have gone ahead to an eerly 
successful consummation of a problen 
that has long beffled European avia-~ 
tion circles. The new supercharzer 
makes it possible to maintain sea- 
level pressure for use in the engine 
regarcless of altitude. 

The supercharger is a device weigh- 

(Continued on page 498) 
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AIRPLANE EQUIPPED WITTE LIBERTY MOTOR AND SUPERCHARGER, AND INSIDE VIEW OF 


SUPERCHARGER, SHOWING SIMPLICITY 
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THEORY 


DISCUSSION OF THE PLACE WHICH VORONOFF'S THESIS OCCUPIES IN THE GENERAL FIELD OF HUMAN INTEREST 


T 


In view of the alleged claim of Dr, 
Voronoff,; of Paris, to have restored 
youth by the implantation of a young 
interstitial gland in the aged, it 
is instructive to recall the experi- 
ments of Srown-Sequard, who is re- 
nsible for modern organo-therapy. 


th hy 


le also tried, by introducing under 
the skin emlsions prepared from the 
secretions of young animals, tp get 
the results stated by Voronoff. Al- 
though subsequent investigation upon 


these lines has not proved altogeth- 
neither has it developed 
sufficient note to mark 


ir barren, 
anything of 
anepoch. 
Dre G F. Lydston of Chicazo, writ- 
ing last February in the Journal of 
fedical Association, 
rives several instances of gland in- 
tation similar in technique to 
those recently attributed to VYoron- 
off. These operations - upon men of 
varying ages, in varying degrees of 
physical, ard especially of mental, 
deterioration - were performed by Dr 
Lydston some time agp, at least one 
of them as far back as four years. 


aa) . 


ey are interesting from the scien- 


ha .ne rt 
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tific point of view in “het they af- 
ford further and detailed experimen- 
tal data regarding the relation thet 
exists between senile decay, include 
ing its precocious manifestations, 
and disturbance of the reproductive 
function. . 
Whether Voronoff has, or has not, 
doneanything new in the same direc= 
tion does not alter the fact that 
the general problem is mich too com 
plicated to regard it as solved by 
the throwing of light upon some par- 
ticular angle of ite In fact, any-~ 
thing approaching a detailed techni- 
cal discussion would be equally out 
of place and out of the question in 
these pages aad this space. But the 
subject is one of such far-reaching 
importance that it seems worth while 
here to attempt to give it its gene- 
ral orientation, regardless of any 
definite value which Voronoff's work 
may turn out to possess or to lacke 


THE NATURE OF THE PROBLEM 


We have inherited the idea, that of 
111 things death is the surest. Wow 
what we see as living matter is dis- 
tinguished from what we see as dead 
matter in not being, so to speak, 


"satisfied to remain as it is." The 
essence of being alive is to change, 
even wh change is not obvious- 
ly beneficial. Illustrations are to 
Y 

be had, not only in physical growth, 
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but in business, in politics, and in 
our social, intellectual and spirit- 
ual lives. The question is sometimes 
asked: "What is the good of so mech 
progress, since it brings its ow 
problems, and often makes us as in- 
dividuals no happier." Yet obvious- 
ly if we do not go ahead we mist go 
back. Nothing that lives is the same 
today as it was yesterday. 

Hence, logically, life should have 
no part with its antithesis, death; 
and modern science indicates that, 
fundamentally, perhaps it has not 
any part with it. 

For example the first forms of life, 
the microscopic, one-celled organ- 
isms, the protozoa, do not die. When 
they are, as it were, ready for the 
next generation, the single cell dé 
vides with the result that there are 
two of a kind, equally old and equal 
ly young, where before there was 
but one. This is equivalent to en- 
tering upon a new stage of life with 
out leaving behind any remains. 

Whatever else such a change may be, 
it is admittedly not death. It is 
when the cells, mitiplying to build 
tissue, incidentally evolve the many 
celled forms (metaxoa) that death 
ensues. It would seem, therefore, 
that death mst be the compensation 
exacted of life for complexity of 
structure; and the gist of the mate 
ter is to know whether, and to what. 
extent, this applies. 


POTENTIAL IMMORTALITY IN METAZOA? 


Botanists tell us that trees have 
lived for thousands of years, then 
to succumb to earthquake or tempest 
alone, Witness the famous Dragon- 
Tree, in Teneriffe, uprotted by a 
storm; the Sequoia gigantea of Cali- 
fornia; the Mexican cypress; and the 
baobab of Cape Verde. By way of re- 
calling the method employed to de- 
termine the age of the latter (esti- 
mated, by the way, 2s exceeding 5000 
years) it might be mentioned that a 
French naturalist, after uncovering 
the first 300 layers of its wood, 
found an inscription dated 300 years 
earlier. 

In contrast with this tenacity of 
trees i. the trouble often experi- 
enced by gardeners, in keeping alive 
some of the lesser members of the 
vegetable kingdom. Yet by simple in- 
terference with their time of going 
to seed, certain annuals, notably 
the rye cultivated in the Cossack 
region of Russia, have been convert- 
ed into biermials; while the **cr.<- 


al beet-root lives, under special 
conditions, more than double the pe. 
riod assigned to it. 

If it be true that the very complex 
fruit-bearing properties of the ann. 
ual plant involve the secretion of a 
poison, less harmful in its immedi. 
ate effects upon the biennial, and 
still less so to the perennial, may 
we suppose that some analogous death 
dealing process has been dispensed 
with - overcome - in the potentially 
immortal great trees? 


WHAT ABOUT THE ANIMAL KINGDOM? 


All too short is the span of life 

allotted to our fireside friends, the 
dog and the cat. The sheep is prae- 
tically in its extreme dotage at 14, 
Yet the age of certain reptiles is 

considered well-nigh incalculable, 

and two tortoises living at differ- 
ent periods in the palace of Canter- 
bury are known to have survived cap- 
tivity, respectively, by 128 and 107 
years. A third, brought to the is- 
land of Mauritius in 1765, is still, 
apparently, very far indeed from old 


ALC. 

Fhuumboldt is often quoted as saying 
that a certain bird outlived an ex- 
tinct tribe of savages. Whether his 
information was reliable or not, the 
eagle, eagle-owl, swan, vulture, ra- 
ven, falcon, all ow a lease of life 
so extended that it has passed into 
legend. 

Man's longevity surpasses that of 
the other mammals; and he is rather 
inclined to believe the stories han- 
ded down that his race once attained 
an age out of proportion to anything 
like the present average. When the 
charlatan Cagliostro got credence of 
more or less weak-minded people for 
his tale of having lived a thousand 
years, he was playing on a tendency 
latent in us 921 to feel that life 
is too short, that it is unreasona- 
ble and (in view of the comparative- 
ly greet ages attained by individu- 
‘le here and there) perhaps even un- 
necessary thai we should so often 
barely reach full usefulness when we 
are called upon to die. 

Lejoncourt cites, among centenari- 
ans, a Norwegian of 146 who had been 
a sailor for 91 years; while we have 
all heard of Thomas Parr, dying at 
153 after having worked hard until 8 
reore of years previously. His dead 
body was opened by Harvey, the dis 
eoverer of the circulation, and de= 
clared to be organically sound, with 

(Continued on page 490) 
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in the correspondence column. Anonymous commu- 
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KIND WORDS FROM OUR READERS 


To the Editor of the 
SCIENTIFIC AMERICAN: 


Please accept my congratulations 


on your issue of October 25th. It is 


so typical of our American determi- 
nation to overcome obstacles, that 
it ought to be emphasized. I have 
wondered many times how you were 
making out, and whether your record 
of years woulc be broken. It cer- 
tainly is inspiring to see the paper 
keep coming.It is like a hot World's 
Series baseball game. We hope you 
will win, but we realize what a big 
proposition you are up against. 
This typewritten issue with its 
long hand editorial sheet will be 
kept as a souvenir of one of the ex- 
traordinary things that happened in 
this wonderful year of 1919. My fa- 
ther took the SCIENTIFIC AMERICAN 
regularly, and the paper has been in 
our family more years than I am old. 
I distinctly remember asking my fa- 
ther about the illustrations before 
Iwas able to read. So, don't miss 
an issus. 

HIRAM PERCY MAXIM 
Hartford, Conn 


To the Editor of the 
SCIENTIFIC AMERICAN: 


Just a few lines in appreciation 
of the indomiteble spirit displayed 
in getting out Volume CXXI of the 
SCIENTIFIC AMERICAN against almost 
insuperable conditions, 

We. Re WOODWARD 
New York 


To the Editor of the 
SCIENTIFIC AMERICAN: 


We want to congratulate you upon 
your issue of October 25. 

It is high time that the Bolshevis- 
tic tendercies of some of our labor 
organizations be curbed. 

We are glad to see that the SCIEN- 
TIFIC AMERICAN has in this manner 
shown its ability to appear without 
assistance of the compositors. 


SERVICE MOTOR TRUCK CO, 
Wabash, Ind. 


To the Editor of the 
SCIENTIFIC AMERICAN: 


Bravo: Also hurreh! And hearty 
Congretulations on the lithograph 
typewritten issue which hag just 
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come to hand. Any one who says the 
SCI. AM. is seventy four years old 
has his adjectives mixed - only a 
sheet seventy four years young could 
have pep and punch enough to do a 
thing like this. 

I always have been proud of being 
connected to the sheet - I'm prouder 
then ever to-day. 

More power t« you all? 

C. H. CLAUDY 
Washington, D. C. 


To the Editor of the 
SCIENTIFIC AMERICAN: 


Congratulations on the type-writ- 
ten magazine; but I hope you will 
soon have your machines fitted with 
certain indispensable accents and 
other signs. I have 96 characters 
on the machine with which I contri- 
bute, and wish for more. 


C. F. TALMAN 
Washington, D. C. 


To the Editor of the 
SCIENTIFIC AMERICAN: 


Permit me to compliment your ingen- 
uity in getting out your last issue. 
This use of one's head is truly re- 
freshing by contrast with the help- 
lessness exhibited by the majority 
of the human specie. 

(CAPT. ) W. E. JACKSON 
Walden, N. Ye : 


To the Editor of the 
SCIENTIFIC AMERICAN: 


I am much interested in your is- 
sue of October 25th, and admire the 
way in which you have met your dif- 
ficulty. I hope you may soon again 
breathe freely. 

C. A. CHANT 
Toronto, Onte 


To the Editor of the 
SCIENTIFIC AMERICAN: 


Your interesting publication of 
October 25th will be preserved as a 
souvenir, and I wish to congratulate 
you upon the ingenuity by which you 
have overcome the handicap placed 
upon the printing industries by Un- 
ionism and their later day methods. 

As far as I am concerned I do not 
think that you owe us, your sub- 
scribers, any apology. On the con- 
trary, I would be satisfied to re- 
ceive a one-page edition of your 
valued publication, if you were 
forced to that extremity, rather 
than have you succumb to the methods 
of an organization that seems to 
take the position "Union Labor ther 
Alles." 

D. He MULIEN, JR. 
Kirkwood, Mo. 
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A TOBOGGAN-SLIDE VEHICULAR TUNNEL 


To the Editor of the 
SCIENTIFIC AMERICAN: 


In your issue of October lith, I 
read with interest the suggestion of 
Mr.J.P.E.Casgrain, of Ottawa, Canada, 
to equip the tunnel under the Hudson 
with a moving platform to carry 
traffic. 

Allow me to suggest a roadway for 
motér vehicles built on the order of 
a toboggan slide, with the approaci 
built on the same grade, so that 
drivers could shut off offensive 
odors, and get a good start to ne- 
gotiate the tunnel. 

My idea comes from a strip of paved 
road, commencing at the corporation 
line of this city, going east, and 
with a gradual grade, terminates on 
a hill, about a mile from the city 
limits. This hill is of sufficient 
grade to enable drivers of autos to 
shut off, and coast the entire dis- 
tance on the return trip. 


Je Ve Ve ELDER 
Mt. Vernon, 0. 


HANGARS THAT ARE INFLATED LIKE 
A PNEUMATIC TIRE 


One of the great problems that con- 
fronted the air services of the va- 
rious belligerents during the recent 
war was the housing of airplanes at 
the front. Just so long as trench 
warfare obtained, with the contend- 
ing armies immobilized, so to speak, 
the question of housing machines was 
readily enough answered by having 
airdromes of a mere or less perman=- 
ent character some distance beck of 
the lines, But when the trench war- 
fare changed to open fighting, with 
the armies on the march, the regular 
airdromes hac. to be abendoned and a 
portable shelter of some form intro- 
duced. 

It remained for M, Gabriel Voisin, 
a well-known pioneer airplane con- 
étructor, to design and develop the 
pneumatic hangar which forms the 
subject of our current cover illus- 
tration. This hangar, which was ex 
ployed by the French army while on 
the march, is made of balloon fabric 
reinforced with rope, The fabric is 
arranged in the form of an envelope, 
which can be inflated by means of a 
small gasoline-driven air compresson 
While on the march the pneumatic han. 
gar is carried rolled up to forma 
relatively small bundle. To erect 
it the envelope is spread out on the 
ground, the connection is made with 
the air compressor, and the bag is 
inflated in a few minutes" time, 

Six men can readily carry the hanger 
pbout after it has been infleated,and 
numerous ropes and pegs serve to 
brace the hangar in any position, 
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THE SHOF LUBRICATING PROBLEM 


THE GREAT COST OF UNSCIENTIFIC LUBRICATION AND ITS REMEDY 


The shop’ lubricating problem is an 
important one, and yet many manufac- 
turing establishments, both large and 
small, fail to recognize it. Unscien- 
tific lubrication is responsible for 
the loss of many thousand horsepower 
annually in the United States. The 
magnitude of the proposition is stag- 
gering when considered on a national 
basis. Fven in the smallest of shops 
inscientific or careless lubrication 
will be responsible for a serious loss 
of power that could otherwise be ren- 
dered useful in performing work. 

A shop can be lubricated scientifi- 
cally just as easily as it can be lub- 
ricated carelessly. Needless to say, 
the careless method is by 
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universal application of one single 
grade of oil ‘throughout the shop. 
Nothing could, be more impractical or 
unscientific than this. A lubrica- 
ting oil with sufficient viscosity 
for use on a huge boring mill could 
by no means be successfully employed 
on a piece-of small machinery, with 
its moving parts revolving at high 
speed. The same oil that is used on 
the bearing of a 9-inch lathe should 
not be used to lubricate the bear- 
ings in the shaft hangers When a 
lubricating oil is too viscid it ac- 
tually retards the motion.although 
it lubricates the moving parts. On 
the other hand, an oil that does not 


a special lubricating oil to obtain 
maximum efficiency. If the bearing 
operates under excessive heat, an 
oil little affected by high tempera. 
ture must be used. On the other hand 
a bearing operating where it is cold 
will need an oil which congeals at 
very iow temperature. There are many 
other cases. where special bearings 
are used which form a lubricating 
problem of their own. 

Fig.l shows a small oil and grease 
holder which can advantageously be 
used by the shop worker whose duty 
it is to take care of the lubrica- 
tion.Each can has a different grade 
of oil in it and each oil is intend- 


ed for one class of bear= 





far the most expensive, and 
the writer is of the opini- 
on that the average small 
shop, using upwards of 100 
horsepower, actually loses 
between 5 and 15 horsepower 
through the careless or ig- 
norant use of lubricating 
oils. The author has in 
mind a shop which required 
37 horsepower to operate it 
before the importance of the 
lubricating problem was rec- 
ognized by the superinten- 
dent. Upon the introduction 
of scientific lubrication 
the power consumption was 
reduced to 28 horsepower.It 
does not require much imagi- 
nation to see just what the 
management of this particu- 
lar shop saved in dollars 
and cents per year after 

the haphazard method of ap- 
plying lubricating oil was 
discontinued in favor of a 
more sane and practical method, 

In the following paragraphs the 
writer will endeavor to analyze the 
lubricating problem, and the data 
contained therein will be sufficient 
for the use of those who wish to ap- 
ply the method. 

The first step toward scientific 
lubrication is the classification of 
the bearings on all machinery in the 
shop. All bearings should be classi- 
fied as follows: (1) High-speed high- 
pressure bearings, (2) Medium-speed 
medium-pressure bearings, (3) High- 
speed low-pressure bearings (4) Spec- 
ial bearings. A special lubricating 
will be needed for each one of 
classes. In the average shor 
the same oil that is employed to lu- 
bricate a large boring mill is also 
used to lubricate a sensitive bench 
irill. In other words, there is a 
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ings. For simplicity,and to 
prevent the use of the 
wrong oil, each can should 
have a mark upon it. It is 
well to mark them, 1,2,3,4, 
starting at 1 for the light 
oil and running to 4 for 
the heavy oil. The barrels 
in the store room contain- 
ing the oil supply should 
be marked in a similar man- 
ner and in this way it will 
be practically impossible 
to make a mistake. It will 
be noticed that provision 
is made at the end of the 
rack for two small grease 
cans. 

The oiler in the shop 
should be educated to the 
proper use and application 
of the lubricating oil. If 








A SHOP APPLIANCE THAT WILL ENSURE EACH MACHINE'S 


GETTING THE OIL THAT IT OUGHT TO GET 


possess sufficient viscosity (usual- 
ly termed a "thin" oil) is unable to 
withstand high pressure, and poor 
lubrication will result owing to the 
fact that the oil will be squeezed 
out of the bearings. These few 
facts will illustrate the impossi- 
bility of using one oil throughout 
the entire shop without a serious 
loss of power and the general effi- 
ciency of the machines, 

For high-speed high-pressure bear- 
ings, a less viscid oil should be 
employed, and a still lighter oi) 
should be used on the high speed low 
pressure bearings. The grade of lub- 
ricating oil to use on special bear- 
ings will be determined by the nat- 
ure of the bearings. They will be 
different in different shops. For 
instance, bearings operating under 
excessive heat or cold will require 


the man is impressed with 
the importance of his task 
and made to realize that 
his work is just as essen- 
tial as any other, he will exercise 
more care and manifest more interest 
in his work than he would otherwise. 
He can easily be made to appreciate 
the value and necessity of scientif- 
ic lubrication and thereafter he ~ 
will lend his aid in systematizing 
the lubrication of the shop. This is 
especially true of an intelligent 
and ambitious young man if he is 
given enough freedom to exercise 
his initiative. 

Grease-lubricated bearings should 
be classified in the same manner 8s 
oil-lubricated bearings. However,it 
will be found that there are seldom 
more than two grades of grease nec- 
essary. Sliding surfaces should be 
classified according to velocity and 
weight in the same manner as revolv- 
ing surfaces. 

(Continued on page 494) 
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A WATCH FROM THE SIXTEENTH CENTURY 


The earliest attempt to mmufacture 
a timepiece that could be carried on 
the person is beliovec to have been 
made in Germany toward the close of 
the fifteenth centurye Certainly, if 
isolated watches were made earlier 

and elsewhere, it was at this time 

and place that their conti- 
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early part of the sixteenth centurye 
The works are altogether of iron; of 
the same material is the mainspring, 
with an auxiliary spring in the form 
of a pig's bristle, designed to per- 
form the regulatory function the ne- 
cessity of which was brought out ae 
bovee The second-hand was still far 
in the future when this timepiece 
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less perfect balance is present, vi- 
bration results. This means loss of 
power and may also result in scrious 
strains to the part itself, or to as- 
sociated parts, which in time will be 
disastrous to the machine. It is ace 
cordingly highly essential that all 
members which ere to revolve at high 
speeds be very accurately tested for 
balancee A slignt irregula- 








nuous evolution had its bee 
ginni Be 

The ~<a of this early 
period were crude enoughe 
The problem of increasing 
tension on the mainspring 
as it runs down had not as 
yet been solved; so it was 
necessary to vind the watch 
more frequently, in order 





rity in a casting may well 
be enough to produce seri- 
ous consequences. 

In order to test revolving 
parts a number 6f ingenious 
mechanisms have been got up 
We illustrate a balancing 
machine of particular sens- 
itivitye It will detect an 
excess of an eighth ounce ini 











to maintain good time,than 
the period of its main- 
spring would have required 
on other grounds. 

For another thing, there was seldom 
made any effort to produce these 
early watches in real pocket sizee 
The sixteenth century watch was not 

a watch at all, in the sense of a 
pocket timepiece; it was so heavy 

and bulky that ordinarily it had to 
be carried on a strap, suspended on 
the girdle. The picture in fact con- 
veys a good idea of the bulk of the 
average specimen « 

According to well authenticated rec- 
ords turned up recently in Nuremberg, 
together with this watch, the instru- 
ment appears to be the oldest extant 
sample of the watchmaker's arte It 
was made in the city named in the 


A WATCH FROM THE SIXTEENTH CENTURY, RECENTLY FOUND IN 
NUREMBERG, AND BELIEVED TO BE THE OLDEST IN EXISTENCE 


was made, so it has but the hour and 
minute handse Perhaps the most em= 
phatic difference from the modern i- 
deal which it exhibits, however, is 
its extreme thickness. The wafer as 
model for a watch was far beyond the 
ability of the mediaeval artisan; he 
had not learned how to arrange the 
works of a timepiece practically in 
a single planee 


CORRECTING THE BALANCE OF 
REVOLVING PARTS 


The layman hardly realizes the in- 
portance of perfect balance in the 
rotating members of a machine. Un= 
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a S-inch radius, with the 
machine revolving at 900per 
minute. An indication of 
the unbalanced body can be 
had in from 8 to 15 seconds, depend- 
ing upon the degree of experience anil 
dexterity of the operator. Not only 
does the machine indicate the place 
where the part must be countérbal- 
anced, but it shows the amount, in 
ounces, of the excess or deficioncye 
It may be well to explain that cer- 
tain members, such as pulleys, mat 
have their balance adjusted by addi- 
tion of counterweights because usu- 
ally their shells are too thin to 
permit of removing metal with safety 
Flywheels, on the other hand, can be 
more readily corrected by removing 
metal from the heavy sides 
(Contimued on page 490 ) 


























Left: upper t, with balancing wheels showing through casings | ‘ 
rediel indicator that shows how much metal must be added or taken off at 


THREE VIEWS OF THS BALANCING MACHINE 


Center: machine removed from casinge 


Right: 


a ¢iven place 
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| The Service of the Chemist 


i A Department Devoted to Progress in the Field of Applied Chemistry 


i} ‘ Conducted by H. E. HOWE, Chemical Engineer 


DETECTING FRAUD 


As science advances it becomes ever 
difficult successfully to carry 
out fraud in materials, just as the 
channels for the escape of criminals 

f certain classes become smaller 
end smaller. At intervals attention 
has been directed to the use of sci- 
ence in these matters. For example, 
the use of the microscope in detect- 
ing mixtures of starches and impuri- 
ties in spices, the development of 
chemical methods that indicate ille- 
gal preservatices in food or deceit 
in materials generally, and the com 
parison microscope for catching for- 
geries, occur at once. Photomicrog- 
raphy pleys a part and the methods 
for identifying blood have often de- 
cided cases, All systems for recor- 
ling criminals have strong scientif- 
ic foundations. 

To be sure there are careful scien- 
tists at work on both sides, especi- 
ally where materials are concerned. 
One group strives to discover ways 
of introducing undesirable substan- 
ces in a manner that shall defy de- 
tection, the other works out means 
of accurate analysis. Since soya- 
beans and soya-bean oil came in the 
market, there has been a temptation 
to mix this substance with linseed 
oil. The objection to the bean oil 
is that it does not dry down into a 
hard film, but into one that is too 
soft to prevent its catching dust 
and dirt, thereby detracting greatly 
from the appearance of the surfaces 
to which it is applied. To identify 
oils the constants usually deter- 
mined are specific gravity, ssponi- 
fication value, and the iodine nun- 
ber. For linseed oil these are, re- 
spectively, .952-.9356, 189-195, and 
170-190. The corresponding soya-bean 
constants are .920-.930, 180, and 
120, Thus the- iodine number is the 
only one markedly different, and yet 
a simple calculation reveals that 30 
per cent of soya-bean cil may be in 
mixture with 70 per cent of linseed 
oil, and the mixture will have an i- 
odine number falling within the lim- 
its permitted for lisneed oils. 

Te this state of affairs the Bureau 
of Standards has directed its atten- 
tion, with the result that a new me- 
thod has been discovered by Messrs. 
Steele and Washburn, that holds con- 
siderable promise. When bromine is 
is added to this sort of mixture wm- 
der proper conditions an additional 
product is formed; and the amount of 
this purified hexabromide obtained 


more 


is a constant which thus far has al- 
ways fallen between 45.6 and 46.9 
for oils with iodine numbers between 
177 and 191. The figure for soya- 
bean oil, however, averages 2.2 with 
a maximum of 5. On the basis of the 
difference here shown, as little as 
five per cent of the soya-bean dilu- 
tant can be detected; the method has 
led to good results even in the case 
of unskilled operators, while those 
skilled in its use have checked its 
findings with great accuracy. The 
present effort ie to place limits 
within which pure linseed oil and a 
soya-bean product may fall. After 
this the extent to which the amount 
of either oil in the presence of the 
other is determinable will be known. 


COOPERATION TO IMPROVE, 
AMERICAN APPARATUS 


Those who still long for apparatus 
or reagents "Made in Germany” will 
not rejoice in the steps being taken 
to strengthen the position of Ameri- 
can-made materials in this country, 
but there are many more who are ea- 
ger to cooperate in any work direct- 
ed toward improvement. German appa- 
ratus was not always conspicuous for 
uniformity in quality and dimensions 
and often reagents fell short of the 
required purity. On the other hand, 
long practice in a specialty results 
in a form, a finish, and dimensions 
to which we grow accustomed; and in 
the emergency to produce what was 
required, some of our /merican manu- 
facturers neglected some of these 
fine points, uotably uniformity of 
design and dimension. We have suf- 
fered from tubes, stems and necks of 
varying length and diameter and com 
plaints there have been of undue in- 
accuracy in capacity and faulty an- 
nealing. Certainly we should be able 
to avoid unnecessary varieties in 
shape and size, to the encouragement 
of quantity production. 

Let it beemphasized that the quali- 
ty of American scientific glass is 
in every respect highly satisfactory 
and even superior to that previously 
imported; and that the reagents made 
here are mich better than many have 
supposed. Of whatever cbjection be 
made to these reagents, a bit more 
careful supervision in the manufac- 
ture would dispose completely. 

In all this we may see an opportun- 
ity for service which the Committee 
on Standardized Reagents and Appara- 
tus of the American Chemical Society 
is prepared to render. The chemical 
manufacturers are eager to cooper- 
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ate when they know what specifica~ 
tions to follow and what methods of 
testing to look for. Therefore users 
are being asked to submit an outline 
of requirements and of the tests ap. 
plied by them to determine the pres. 
ence and the amount of objectionable 
impurities. These data will be ex- 
amined by the Committee and those ce 
operating with it, resulting in a 
set of standard sepcifications cov- 
ering a certain line of sulfuric, 
nitric or hydrochloric acids, and 
ammonia. Full data is also sought 
regarding apparatus, and when in the 
proper form this will be available 
for the guidance of our progressive 
scientific glassmakers. 


INTERESTING PRICE STUDIES 


The Superintendent of Documents, in 
the Government Printing Office. Wash 
ington, is prepared to supply copies 
of some 57 bulletins on the prices 
of commodities. Many of these lists 
are of interest to the chemist. The 
data was compiled originally by the 
War Industries Board, for military 
purposes, the work being done in the 
Division of Planning and Statistics. 
The bulletins were prepared by those 
having particular knowledge of the 
various fields rather than by econo- 
mists only. 

Fifty of the bulletins are divided 
into seven major groups =- food; clo- 
thing; rubber; paper and fibers; me- 
tals; building materials; fuels; and 
chemicals, There are four special 
bulletins upon the prices of foods, 
clothing, building materials, and 
chemicals; and the remaining three 
comprise a summary in which the me- 
thods employed in the work are set 
forth, and the results are brought 
together for comparison and comment 

The chemical group gives a place 
to the following subjects: mineral 
acids; heavy chemicals; miscellane- 
ous inorganic chemicals;fertilizers; 
soaps and glycerin; essential oils; 
flavoring and perfumery materials; 
wood-distillation products and naval 
stores; natural dyestuffs and tan- 
ning chemicals; coal-tar crudes, in- 
termediates and dyes; drugs and 
pharmaceuticals; proprietary prepa- 
rations; explosives; and miscellane- 
ous organic chemicals. 

The purpose of this work was to af- 
ford a record of the great price re- 
volution accompanying the war and to 
make reliable date available to per 
sone concerned with the complex and 
vital problems of business readjust 
mente 
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Mosani atin Commercial Vehicle 


Conducted by MAJOR VICTOR W. PAGE, M. S. A. E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor to answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 
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EIGHTY=PASSENGER 
TRAILER BUS 


Future possible develop- 
ment of passenger transpor- 
tation for commnities not. 
adequately served by rail 
is suggested by the trailer 
bus shown herewith. This 
equipment was designed to 
meet the requirements of a 
large oil company in trans- 
porting its employees to 
its works in Morgan, La. It 
measures 25 feet in length, 
8 in width and 6 in height. 
The interior has four lon- 
gitudinal seats. 

The trailer is draw by a 
short-wheel-base truck 
tractor. The rear wheels 
and axles turn under the 
body like the front wheels 
of a wagon, and are connec-= 
ted under the center of the 
body through a universal 
joint with a pole from the 
tractor so that the trailer 
Wheels track with the rear 
Wheels of the tractor, This 
permits the outfit to make 
short turns without cutting 
corners. 

The rear end of the tract- 
or is fitted with a tilting 
fifth wheel that carries 
the front end of the bodye 
Swinging bolsters support 
the body near its two ends. 
Draft or pull of the tract- 
or is through two chains 
fastened to the side mem- 
bers of the tractor frame, 
and to the pole underthebus, 


PASSENGER BUS THAT TAKES EIGHTY MEN TO WORK AT MORGAN, LA, 


























ROUGH GOING IN THE POCONOS, BUT THE TRACTOR MAKES IT 


TRACTOR IW OIL-FIELD WORK 


Our illustration shows a 
relatively new application 
for the gasoline horse. In 
hauling machinery and other 
supplies from railroad to 
field extra handling at the 
end is eliminated. Track- 
layers are also being used 
in such work, and for pulli- 
ingwell casings, hauling 
rigs and other machinery 
from place to place, and 
hauling lumber for the der-— 
ricks. Such outfits oan of 
course be used at points 
where wheeled vehicles 
could not get traction. 


UNUSUAL ROAD CONDITIONS 


On top of Mt, Pocono, Pa., 
the Government is storing 
millions of pounds of THT, 
against the emercency when 
some aggressive nation may 
take liberties with us..The 
explosive is brought to To- 
byhana by rail and hauled 
12 miles back to the maga- 
zines. For this work forty 
four-wheel-drive trucks and 
fifteen caterpillar tract- 
ors are used. The roads, 
of which our photograph 
gives a representative seo- 
tion, are said to be so bed 
that a set of solid tires 
lasts only 1,000 miles. 

There surely can be no 
question as to the merits 
of the tractive system that 
is able to surmount such 
obstacles. 
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Pha a . poe LECTRIC drive for ships was equipped with geared steam turbine mack 
i/o “ great ships became a drive and another with direct-connected elect 
fact with the successful reciprocating engines. The results proved As 
: ae trials of the New Mexico, the unquestionable superiority of electric Jupit 
ie, flagship of the Pacific drive 
. ata Is - 1 ~ 
4 = , Ss bs - 
Salta Jong _ — r ~~ And so electric drive was adopted for the lo 
Oo be pelle l 1 7 : 
Sate Pp ee so super-dreadnaught New Mexico, with 32,00 | y, 
: electricity th 
ws ie One of the four G-E ro 
= This engineering 7,000 horsepower pan 
* a feat.’ savs Secretary Daniels, ‘holds a pecu- electric motors— pelli 
4 iar interest to the people of the nation each on the end of iate 
mw - lies as a propeller shaft 
* . especially when they realize that in this They drive the New ic o 
Mg! achievement the American Navy stands pre-' Mexico up to 21 
ey, we — eminent among the nations of thx world. It knots, and can be s 
ie . , be aiaitedl spoch in naval progress.” It is reversed to full - 
oe » we a Cpe Prog 5 speed astern in all i 
ynother great advance in the mastery of thirty seconds or y 
tne sea 
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[en years ago electric propulsion for vessels = re wy > ag 21 = 
was being discussed by eminent engineers nes rom od o1-durning h h nit Int 
But it remained for W. L. R. Emmet, con- two Curtis turbo-generators, which gen with 
sulting engineer of the General Electric electric current and feed it through a cane elect 
ompany, in co-operation with the Bureau por ee tour / ose Naga tales moa enou 
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Steam Engineering, U.S. Navy, to apply couprec to 8 propeler. wo thous” ht- thre 
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Five years ago electric drive was installed winches, windlasses, cranes, radio, telephony, ee 
en the collier Jupiter, while one of her sister searchlights, laundry, refrigeration, baking, 
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machine shop — making the New Mexico an 
electric ship indeed! 


As a result of the performance of the 
Jupiter and the New Mexico the United 


The operator of this con- 
trol board — in the center 
of the ship —controls 
through a few levers, the 
§eed and power of the 
turbo-generators and pro- 
pelling motors, in immed- 
late response to telegraph- 
orders from the bridge. 





a Navy has adopted electric drive for 
au its capital ships now under construction 
or which have been authorized 


Its Success in the Navy forecasts the rapid 
adoption of electric drive for merchant ships. 
N the case of any large ship now operating 
with reciprocating engines on long voyages, 
“ectric propulsion, if substituted, would afford 
fnough improvement to pay for itself in 
three years. , 


Admiral Benson, until recently Chief of 


fava Operations, says, as soon as the 
tits of this system become known com- 
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mercially electric propulsion will prove its 
practical value in the Merchant Marine just 
as thoroughly as it has to the Navy.” He 
states that he regards ~ electricity as 
the most economical motive power, from 
every viewpoint, so far developed for large 
units.” 

The chief advantages of electric drive are 

1. Economy— Fuel economy is not only 
apparent in the operation of electrically pro- 
pelled ships, but decreased fuel storage room 
makes way for valuable cargo space. 


Two of these 14,000 
horsepower Curtis 
turbo - generators, 
singly or together, 
produce current for 
any or all of the 
four motors. 





2. Reliability—Electric propelling machin- 
ery has no motion other than simple ro- 
tation. Its simplicity in transmitting power 
from turbine to propeller eliminates the 
trouble caused by large reciprocating parts 
or multiplicity of reduction gears. 

3. Flexibility of Installation — Electric 
motors may be placed in the stern, instead of 











amidships, greatly reducing the length of 
propeller shafts and shaft alleys. The tu 
bines can be near the boilers in compact 
quarters, doing away with many feet of steam 
piping, and adding valuable space The 
power is transmitted the electric way 

through small cables. The controi can be in 
any convenient place, even on the bridge 


4. Safety — Electric drive gives vastly great- 
er safety than the old types, because each 
can be isolated in its own water-tight com 
partment. In collision or other accident the 
throwing of a switch disconnects a damaged 
motor or shaft, and in the case of more than 
one propeller, the power is transmitted to 
the remaining propellers 


The building of electric propulsion machinery 
for ships of the Navy and Merchant Marine 
is but one of the many activities of the 
General Electric Company in its service to 
the Government, to transportation, to in 
dustries, to science, to cities and to the horn 


An illustrated booklet describing the Nev 

Mexico, entitled, “The Electric Ship’ will 

be sent upon request Address Gener 

Electric Company, Desk 66, Schenectady 

New York. on.16s 
fe 
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TRADE -MARK 


ON’T believe that Duracord is the best 

portable electric cord made until you 
prove it to yourself. Send for samples of 
Duracord and the ordinary braided cord. 
Test them any way you please. Show them 
to your electrician or superintendent. You 
will readily see the superiority of Duracord. 


SSCP: 


For any portable electric cord that is sub- 
jected to hard service and abuse, mechani- 
cal strength is absolutely essential. You get 
this strength in Duracord—because it has a 
special covering of fine quality cotton woven 
like fire hose—not braided. This weave 
gives the covering a wear resisting quality 
without which the best of copper and in- 
sulation are wasted. 

Ask your electrical jobber 
about Duracord or write us. 


TUBULAR WOVEN FABRIC CO. 


Pawtucket, R. I. 


Makers of Duraduct, Flexible Non-Metallic Conduit 
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CORRECTING THE BALANCE OF REVOLVING PARTS 
(Continued fron page 485) 


in the illustration showing the machine removed fron 
its casing, there is seen a vertical shaft in which is 
placed a tapered plug-spindle C; and on this is fitted 
a sleeve B which may be expanded by the screw A. On 
this sleeve B is mounted the pulley, flywheel or other 
member whose balance is to be tested. The tapered spin 
dle C is held in place in the shaft by means of the nut 
De The shaft carries two balance wheels E and F which 
are eccentrically weighted. These are movable with ree 
spect to each other by means of the gears G and H, and 
they may be turned until one exactly counterbalances 
the other, when an arrow on the wheel F will be in line 
with the word "balance" on the wheel E, 

In use the part to be tested is mounted on the sleeve 
B and the balancing machine is revolved. Above the 
balance wheels the casing carries a stationary circular 
table, shown in our left and right hand viewse On this 
may be seen an indicator dial, with a hand which re- 
mains at zero when the revolving parts are in balance. 
In the right hand view we have a flywheel under test on 
the spindle of the machinee When the machine is rota- 
ted, if the flywheel is unbalanced, it will produce vi- 
brations that will cause the needle of the indicator to 
vibrate. By turning the hand wheels, the balancewheels 
E and F may be moved in either direction until they 
counterbalance the unbalanced weight in the piece under 
test. The indicator hand will obviously tell us which 
wheel to operates 

Testing proceeds until vibration ceases and the indi- 
cator hand therefore comes to rest at zero positione 
Then the machine is stopped and a reading is taken of 
the graduations on the two balance wheels which show 
through the opening in ourfirst view. As this is a 
flywheel which is under test, the balance mst be re- 
stored by removing metal. Accordingly the flywheel is 
turned until an arrow on the upper balance wheel rogis- 
ters with the line shown at Ce “This will give a read- 
ing on the lower balance wheel F directly under the are 
rowe In order to determine just how much metal should 
be removed at any given place, there must be marked on 
the flywheel a chalk line in register with the line C. 
This is indicated at F in the third view. The radius 
plate A is adapted to slide in a radial slot in the ta- 
ble which carries the indicator. This plate carries a 
vertical shaft B and an indicator rod D bent at one end 
and terminating in a point E. The pulley under test is 
tumed until the chalk mark F is in line with the indi- 
cator rod De Then the radius plate is moved in or out 
until the point E is in line with the place on the fly- 
wheel from which it is desired to remove the metale A 
reading is taken on the radius plate where it registers 
with the edge of the table and then by means of a chart 
which is supplied with the machine, together with tie 
reading on the balance wheel F, there is shown just the 
number and depths of the holes necessary to remove the 
required amount of material at the place indicated by 
the pointer. 

This balancing machine will take bodies from 4 to 36 
inches in diameter, and will support weights as heavy 
as 600 pounds, revolving at 500 per minute. The speed 
range of the machine is from 260 to 900 revolutions per 
minutes 


ETSRNAL YOUTH AS A SCIENTIFIC THEORY 
(Continued from page 482) 
the exception of the brain. Parr has his niche in West 
minster Abbey. 
the other hand, Metchnikoff's description of a lady 
of 106 is to the effect that though feeble in a physic- 
(Continued on page 500) 
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| performs a task of infinite delicacy. He builds 

@ high character into steel. His craft goes be- 

& ~) yond mere knowledge — 1t is work no machine 
aimee can perform, no instrument gauge. ‘The right- 
ness oo the ‘Triangle B die passes inevitably to the Triangle B 
forging. In steel, as in men, character begets character. 








TRADE MARK 


“MORE THAN A DIFFERENTIAL” 


ENDORSED 
ADO PTED 


by Leading 
Automotive Manufacturers 


Because it is the first successful differ- 
ential to prevent stalling and skidding, 
POWRLOK is being endorsed and 
adopted by leading manufacturers of 
axles, trucks, industrial trucks, passenger 
cars and tractors as rapidly as we can 
make demonstrations. 

POWRLOK equipped vehicles not 
only enjoy freedom from stalling and 
skidding, but also operate at a lower 
cost for gasoline, oil and tires. 

Write us for the list of automotive manu- 


facturers who have already approved 
POW RLOK as standard equipment. 


Interesting booklet upon request. 


THE PowRLoKk COMPANY 


1107 East 152nd Street Cleveland, Ohio 
Cc d Powrlok Company, Walkerville, Ontario 








POWRLOK PREVENT 
STALLING & SKIDDIN 





SCIENTIFIC AMERICAN 








November 15, 19}9 


THE STORY OF WICKEL 
(Continued from page 480) 


from the same source runs as high as 59.59 per cent. 
The Esquimos have made good use of this iron, hammering 
out tools of it from the large masses left after the 
weathering of the parent rock. 

Alloyed with copper, nickel finds many uses. Monel 
metal, an alloy of 67 per cent nickel with 28 per cent 
copper and about 5 per cent manganese and iron, is used 
where high tensile strength and resistance to corrosion 
are desired. During 1908 about 300,000 squsre feet of 
monel-metal sheets were used to roof the Pennsylvania 
tunnel station in New York. This alloy when new is sil- 
ver white and takes a brilliant polish, slowly turning 
grayish on exposure. Monel metal melts at 1550 centi- 
grade, has the same specific gravity as copper, and is 
distinctly stronger than ordinary steel or manganese 
bronze. 

Cupro-nickel is an alloy of about 20 per cent nickel 
and 80 per cent copper. It is largely used in the man- 
ufacture of bullet jackets and other munitions of war, 
This use of the alloy gives to the rifle bullet a sur- 
face that will resist destruction by the rifling of 
the barrel. 

Nickel silver, in former years German silver, con- 
tains from 12 to 25 per cent nickel alloyed with cop- 
per and zinc. Its uses are too well known to need de- 
scription and range from tableware and railway coach 
fittings to electrical resistance wire. The use of 
German silver for this latter purpose has somewhat 
diminished owing to the superior qualities of other 
nickel alloys. Nickel and chromium or manganese al- 
loyed and worked into wire make the most valuable of 
resistance media for electrical heating appliances and 
the chromium alloy moulded into other shapes finds 
many commercial uses where high temperatures are met 
and severe oxidation has to be defeated. 

Liquid fats and oils are largely composed of oleic 
acid and it has long been known that these can be con- 
verted into the hard fat stearic acid by the introduc- 
tion of hydrogen into the molecule. This is accom- 
plished by heating the oil in an atmosphere of hydrogen 
and in the presence of a catalyist. Metals of the plat- 
inum group had long been employed for this purpose but 
the practical importance of the process in the making 
of domestic shortenings and soaps arose through the ' 
discovery that nickel in a finely divided state made 
a catalyist at once cheap and efficient. The softer 
products of hydrogenation resemble lard in appearance 
while those made from whale oil can scarcely be dis- 
tinguished from mutton tallow in taste, appearance, or 
smell. 

Next to the Sudbury region, the French colony of New 
Caledonia, 900 miles east of Australis, is the most in- 
portant source of nickel. The metal was discovered in 
1865 by Garnier and the first shipment of ore was made 
to France sometime after. Deposits of nickel are found 
in large beds on gentle slopes or basins on the flanks 
of mountains; the nickel occurring as a hydrated sili- 
cate in which the nickel has replaced magnesia to a 
greater or less extent. The richest silicates, which 
are green and soft, may contain up to 48.6 per cent of 
nickel oxide but their composition varies greatly. It 
is interesting to note that the New Caledonia ores 
practically never contain sulphur, being silicates ac- 
cumulated in beds through the weathering of the origi- 
nal rock, while the nickel deposits of Sudbury are in 
the form of sulphides associated with those of iron and 
copper. 

Sixty years ago, Northern Ontario, then a part of what 
was known as Upper Canada, was a wilderness with its 
resources untouched and unknown. The first intimation 

(Continued on page 496 
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This cut shows how both the wall of 
cylinder and the groove of the piston 
are doubly sealed where there are no 


This arrow shows howthe smaller ring 
seals the bottom of the groove—even 
where the large L-shaped ring is open, 


This arrow shows how the large L- 
l- shaped part of the ring seals the bot- 
tom of the piston groove—even where 











the smaller ring is open. 


This arrow shows where the L-shaped part 
of the ring seals the wall of the cylinder. 


This arrow shows how the smaller ring 
seals the cylinder wall—even where large 
L-shaped ring is open. 


openings in either of the two com- 


ponent parts of Double Seal Rings. 


_| Dr. Kibbie and His Automobile 


It wasn’t living up to the fine reputation of its kind—that automobile of 
Dr. Kibbie’s. It wouldn’t climb anything around Fort Worth except on low. Its 
gasoline record looked as if there were a leak in the gas tank. Its oil bill was a caution. 
He did what anybody would do under the circumstances; he had the valves ground, 











d ‘ , ; 
the cylinders cleaned, and the motor tuned. But things didn’t change much. 
Right after a big automobile race in Texas the car was just as good on the hills—and the 
he heard from an engineer friend that five of gas and oil bills were just as low—as on its 
the winners used Double Seal Piston Rings to first Double Seal day. 
» increase Compression power and speed. Dr. Thousands of other car owners say similar : 
' Kibbie thought he'd try them. He had his things about Double Seal Rings. Some of 
car overhauled again and the Double Seal Pis- them had Double Seals put into old cars whose 
on ton Rings put on hes 7 cay The first time cylinders were worn, others into new cars 
at- he took that automobile out he was surprised. whose motors somehow weren’t just right, 
: It certainly took the hills on high; and when others had engines that ‘‘killed”’ annoyingly, 
the gas and.oil mileages were checked up they others just had the usual trouble of too much 
proved to be twice as much per gallon as ever carbon and too few miles per gallon. 
before. Of course the doctor couldn’t quite Double Seal Rings are taking care of them 
believe that it would last. all. Ask your garage man about them—and 
It seemed too good to be true. But six months send for our booklet, ““Keep UpKeep Down,” 
later, when we saw him again, he said that giving the reasons why. 
y 
General Sales Office: 1517 Michigan Avenue, CHICAGO 
l= 
: 
) 
rd 
| PISTON RINGS 
If your jobber, dealer or garage does not carry Double Seal Rings, address 
our nearest sales branch. Each branch carries in stock a// sizes of rings 
SALES BRANCHES OF THE DOUBLE SEAL RING COMPANY 
Atlanta, Ga. - 6632 N. Forsyth St. Ft. Worth, Texas - 316-328 Lake St. Oklahoma City,Okla. ,423 N. Broadway 
Baltimore, Md. - 1710 N. Charles St. Houston, Texas - 1212 Main St. Omaha, Nebr. - - 3105S. 19th St. 
Boston, Mass., 107 Massachusetts Ave. Kansas City,Mo. - 214 EF. 17th St. Pittsburgh, Pa. - 206 Werner Bldg. 
id Buffalo, m2. @ = 1377 Main St. Little Rock, Ark. - 414 Louisiana St. Hiland and Baum Streets 
Chicago, Ill. - 1517 Michigan Ave. Los Angeles, Cal. - 603 W. Pico St. Sacramento, Cal. - - 1016 J St. 
Cleveland, Ohio - 1841 Euclid Ave. Memphis, Tenn. 128 Monroe St. San Antonio, Tex. 314 Kampmann Blg. 
it Dallas, Texas - 208 Browder St. Milwaukee, Wis. 160 Ma§on St. San Francisco, Cal. - 1124 Polk St. 
Denver, Colo. - - 430 Eighteenth St. Minneapolis, Minn. Seattle, Wash. - - 1213 Pine St. 
Detroit, Mich., 415 Grand River Ave. 825 Hennepin Ave. Stockton, Cal., 106 N. California St. 
L El Paso, Texas - - 412 Myrtle Ave. New Orleans, La. , 808 St. Charles St. Waco, Texas - - - 1045S. 4th St. 





Fresno, Cal. - - - 1922 Tuolumne New York, N. Y. - 


1834 Broadway Windsor,Ont. ,Can.,19 E. Sandwich St. 
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Each process in the making of a Jewell Belt is under the 
control of men who have mastered the art of leather and 
belt making. In working with matenals such as the 
hides of animals, which are subject to slight variations, 
no machine can compete with human hands guided by 
experience and the will to produce articles of surpassing 


excellence. 


ewellll 
belting 


has maintained for generations its reputation 










for durability. The first expense is more than 
repaid by length of service. Write us for 
advice in choosing the Jewell Belt adapted to 
your manufacturing conditions. 


“IT IS LESS COSTLY TO BUY A GOOD BELT 
THAN TO SUFFER FROM A POOR ONE” 


Jewell 
Belting Co. 


Hartford, Connecticut 


New York Office 
2 Rector St. 














Chicago Branch 
2837 So. LaSalle St. 
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LEGAL NOTICES 
 aaana enna 


PATENTS 


F YOU HAVE AN INVENTION 
which age wish to patent you can 
write fully and freely to Meas & 
Co. for advice in regard to the best 
way ef obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 
All communications are strictly con- 
fidential. Our vast practice, extend. 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client. Our Hand-- 
Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
SCIENTIFIC AMERICAN 
contains Patent Office Notes. Decisions of 
interest to investors—and particulars of re- 


THE SHOP LUBRICATION 

| PROBLEM 

| (Continued from page 484) 
| The oiler should also know 
| hew to care properly for 
injured bearings. Although! 
this is important, little 
trouble will be experienced 
from this source if the sop 
i. lubricated properly, as 
in this event few overheat= 
ed bearings will result. 
A few minutes considera- 
tion may well be given to | 
the real nature of friction, 
This will give us a great- 
er insight into the problem 
just considered. To make 
the relation between fric- 
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: cently patented inventions. 
tion and lubrication clear, MUNN & CO., 53!3oit9%s 
we will imagine a body at 626 Woolworth Bidg., 625 F 
NEW YORK and WASHINGTON, D.C. 


rest upon an inclined plane 
The angle of the plane upon 
which the body is resting | Annual Subscription Rates 

is such that the static | Scientific American Publications 
friction (friction of rest) | Seientide Amatisan Gutahiiched 3000) cpa seu 
will prevent the body from ape See oa = 5.0 
sliding down. It will be vomaee O° Sferico, Cube and Paama 
understood that the fric- | sisntise American $1.50. repens edditional. 
tion between the body and | Seatiie American Supplement $1.00 per year of 
the plane will depend upon 

three factors; the weight | 


Canadian Postage 
tional. 
or pressure of the body, the | The combined subscription rates and rates to 
: | will be f 


801 Tower Bidg., CHICAGO, ILL, 
SR HMM 











Seientific American 75c per year additional. 
Scientific American Supplement 50c per year addi 
countries, includi Canada, 
angle of the inclined plane “apes appleation 
and the condition of the 


Remit by postal or express money order, bank 
draft or check 

surfaces. If a lubricating 

oil of the proper viscosity 





‘Classified Advertisements 


is placed between the plane |, Adrtising in thi column is $1.09 0 ling Mp 
and the body it will be | Couns Scns oo Yeap. dg AN orders aay 
found that the body wil] 

gain motion. If the lubri- 
cating oil introduced be- 
_tween the surfaces is too 

| viscid, the motion will be 
| greatly reduced and if an 
/ultra-viscid oil is ueed, 

| the motion will be entirely 
arrested. In fact, the oil 
acts as a glue, thereby 
proving that a lubricating 
oil is not necessarily a 





WANTED 


THE exclusive manufacturing rights of some ms 
chine, device, or article in the metal line—patented or 
| Sereten by one of the most completely 
manufacturing plants in Indiana. Address: W. 
P. O. Box No. 263, Bedford, Indiana. 
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WANTED 
FIRST-CLASS Mechanical Engineer capa- 
ble of designing automatic machinery, one 
who already has a record of achievement and 
large and long experience in this line. An 
attractive salary will be paid. Address, with 
experiences, Box 104, Scientific American. 





FOR SALE 
NOTICE to well established Manufacturers 
who would be interested in an entirely new 
invented coin-operating machine, a very 
much needed machine to the general people, 





e ° ing. I . M Ring- 
lubricant under all eondi- [fiom is Hiarrisburs "Bivd. Houston, 
tions. Texas. 

Before the lubricating oil FOR SALE 
EXPERIMENTAL, Chemical, Electrical 
was introduced between the and Scientific Apparatus for sale. Account- 


ing and Factory Cost Systems $2.00 

Write for particulars. Industrial Engineer- 
Ing goa Co., 391 Fulton St., Brooklyn, 
. ee a 


plane and the body the in- 
finitesimal depressions in 








the surface of the body and 
the plane interlocked with 
one another. The resulting 
friction entirely overcomes 
gravitational force that 

would otherwise cause the pA 
body to gain motion. The in-/S Baltimore Ma 
troduction of a lubricant 
between the contacting sur-| 
faces of the plane and the 
body entirely separates 

| them and the friction is no 
longer between these two 
surfaces but between the 

| surface ofthe lubricating 


| (Contanued on page 498) 


FOR SALE 
PATENT rights on Window Screen Hinge. A hous 
hold necessity with great possibilities. Full descriptive 
information and particulars on request. J. B. Bradley 
328—8th Street, Miami, Florida. 


BUSINESS OPPORTUNITIES 


SUBSTANTIAL Manufacturing Corporation want 
men to establish branch and manage 


—t 








WIll allow expenses to 
. Treasurer, 416 N. Howard 

















/ 


‘| 








© spore) Smaewe | ieee | FSS | SEE 











November 15, 1919 SCIENTIFIC AMERICAN 





EIGHTEEN 
YEARS OF 


GROWTH 


In 1901 an idea was worked out in thc little factory shown 
above. This idea was that the engine power of a truck should 
be delivered close to the rim of the driv ing wheels by means 
of internal gears, and that the load carrying member should 
be entirely separate from the driving mechanism. 

It was the elemental principle of leverage applied to driv- 
ing a truck, plus the common sense of freeing the driving 
mechanism from strain. 

In eighteen years this idea has built a great industry —the 
largest plant in the world devoted to the manufacture of rear 
axles for motor trucks. 

Torbensen Drive has not changed in basic design. The 
first experimental axle was right. Improvements have been 
made, processes have been developed, materials have been 
refined and standardization has been brought to a high level; 
but the principle has stood the test of eighteen years. 

Torbensen Drive means definite savings in gas, oil, tires 
and repairs. It means efficiency, economy, and performance. 


The TORBENSEN AXLE CO. 
Cleveland , Ohio 


Makers of Front and Rear Truck Axles 
































INTERNAL GE 


TRUCK DRI vee 


Largest Builder" in the World of Rear Axles for Motor Trucks| 
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Disston Saws Are Used 
All Over the World 


Disstons have been making saws continuously on a 
larger and larger scale ever since 1840. 















Whatever kind of a saw you use—Cross-Cut, Circular, 
Band, or Hand Saw—Disston makes it—and you will 
find the Disston name a guarantee of quality. Every 
Disston Saw and Tool is made from Disston Crucible 


Steel, specially made in the Disston plant. 
Disston Saws are sold by progressive dealers all over the 
world—many of them featuring the Disston exclusively. 
{ Send for the free Disston Handbook on Saws; learn 
~) how to select, use, and care for Disston Saws and Tools. 


HENRY DISSTON & SONS, Inc. 


“ America’s Largest and Longest-Extablishei Makers «f Hand 
swe, Crose-Cut Saws, Band-Saws, Circular Saws, and Tools” 


PHILADELPHIA, U.S. A. 


~ 
Canadian Works: Tororto, Canada t 
Chicago ( nati Boston San Francisco New Orleans Memphis Ob 
Beattle Portland, Ore. Bangor,Me. Vancouver, B.C. Sydney, Aus 
"‘Larde«t Sow Factor - - 
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DISSTON-THE SAW MOST CARPENTERS USE 

















oy > "EVEN IF YOU HUMP YOURSELF YOU CANNOT BEAT 


a) conse From?) WHITING-ADAMS 
a. CAMEL, BADGER, OX AND FITCH HAIR 


BRUSHES 


Extensively used by the leading Manufacturers of Automo- 
biles, Cars, Carriages, Furniture, and other users of best 
quality Color and Varnish Brushes. 

Send for M[lustrated Literature 
JOHN L. WHITING-J. J. ADAMS CO., Boston, U. S.A. 
Brush Manufacturers for Over 109 Years and the Largest in the World 
































BEST CAST STEEL 


High Grade Steelworks 
that Specialize in: 


HIGH SPEED STEEL, BEST CAST STEEL, (Gussstzhl) 
of all CARBONS, for TOOLS. All kinds of ALLOYED 
STEELS for the AUTOMOBILE and MACHINE in- 
dustry generally (AEROPLANE STEEL a special feature), 
desires to get in touch with a responsible and energetic 
firm of agents with good connections in manufacturing 
circles requiring the above named kinds of steel in bars 
or billets 

Address “STEELWORKS 21864” 

Care FRANK PRESBREY COMPANY 

456 Fourth Avenue, New York 














THE STORY OF NICKEL 
(Contirued from page 492) 


that valuable ore deposits might be found at the head 
of Lake Huron was made in 1848 in a report by Sir Wil- 
liam Logan, then provincial geologist, who mentioned 
that in one instance copper pyrites was accompanied by 
compounds of iron and nickel, with a trace of cobalt. 
Nickel was first reported from this region by Murray 
in 1856. A well know land surveyor, Salter, noted 
indications of iron near the present Creighton mine, 
his compass needle being deflected by the iron with 
which the nickel is associated in the ore. It was at 
his suggestion that Murray investigated the deposit, 
finding iron, copper and nickel. 

The running of the Canadian Pacific Railway through 
this district in 1883 effected the discovery of impor- 
tant nickel deposits, as in the making of a cutting the 
excavation was carried through the body of what was of 
what was afterwards known as the Vurray mine. This ex- 
posure gave the public some inkling as to the value of 
the minerals to be found and the country was quickly 
prospected, most of the important deposits of nickel 
and copper ores being found in a comparatively short 
time. The nickel region has sharply defined boundaries 
of a geological nature since all the ore deposits are 
connected with a great sheet of eruptive rock, roughly 
boat shaped. Only the upturned edges of the sheet are 
exposed since it is basin shaped and has its interior 
filled with sedimentary rock. The basin is about thir- 
ty-six miles long and sicteen miles wide, the known ore 
deposits occurring along the edge of the sheet or less 
than four miles away from it on projections or offsets. 
The Sudbury ores contain essentially only four ingredi- 
ents, a magnetic sulphide of iron which is practically 
free from copper and nickel, a sulphide of nickel and 
iron, a sulphide which contains equal parts of iron and 
copper, and a variable amount of rock matter of various 
kinds. 

In the preparation of the ores from the various mines 
of the Sudbury district, the processes followed by the 
various companies are much alike up to the point where 
the separation of the copper and nickel commences. The 
first step is the roasting of the ores to rid them of 
excess sulphur. In former years and at the present 
time much of this roasting has been performed in the 
open, but it is expected that this necessarily wasteful 
practice will be done away with and other processes 
used that will conserve the sulphur and result to the 
advantage of the surrounding vegetation. 

After roasting, the ore is smelted to smelted to stan- 
dard matter in water-jacketed blast furnaces, similar 
to copper blast furnaces. These are rectangular in 
shape, and some of them can handle up to about 500 tons 
of ore a day. -Ores can usually be blended so as to 
form almost self-fluxing mixtures; but quartz is added 
as required to produce a further oxidization of the 
iron and sulphur, and Limestone may be added to in- 
crease the fluidity of the slag. The smelting consists 
of two products, matte and slag, both of which are run 
into settling basins where they separate more complete- 
ly. As a result of the smelting the quartz, clay, lime 
and magnesium oxide pass into the slag, while the matte 
contains nearly all the nickel and copper with much of 
the iron and sulphur of the original charge. 

The liquid matte from the settling tanks is passed in- 
to Bessemer convertors where the iron is oxidized in 
much the same manner as is the carbon in the familiar 
Bessemer convertor of the steel mill- The iron passes 
out in the slag resulting from the operation and a stan- 
dard matte ready for refining results. This matte con- 
tains very nearly all the nickel and copper, very lit- | 
tle of the iron and a high percentage of sulphur. 3 


(Continued on page 602) 
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Trucks earn money 
only when working 


VERY minute a truck spends in the shop jis a double 
expense. It is earning money only when working. 
Trucks must be built right to keep out of the shop, but 
| more 1s necessary— 
They must be inspected regularly to prevent troubles due 
to natural wear and unnatural abuse. 

That is why we maintain a monthly inspection service, by 
factory-trained inspectors—to make sure your trucks make 
good and continue to earn money. 

That is why Pierce-Arrows are the most economical trucks 
in service. They are always on the job. 

You cannot afford trucks that lose time when they should 
be on the job, earning money. 


Pierce-Arrow 


Delivers more work in a given time; 

Loses less time on the job and off the job; : 

Costs less to operate and less to maintain; 

Lasts longer, depreciates less and commands 
a higher resale price at all times. 


THE PIERCE-ARROW MOTOR CAR COMPANY 


Baffalo, New York 























































Does Your Mirror Say“Overwork’? 


7OU cannot escape the grim fact that overwork is under- 
mining your system, weakening your nerves, upsetting 
digestion—driving you toward physical breakdown. 

Now, there is a scientific food-tonic of which Arnold 
Bennett, the famous novel- 
ist, says it has had a wonder- 
ful effect upon his nerves— 
of which Sir Gilbert Parker 
says that it gives fresh 
vigor to the overworked 
body and mind—of which 
Colonel Watterson says that 
without it he believes he 
could not have regained his 
vitalitvy—from which scores 
of other famous people 
have received new strength, 
a greater capacity for work, 
a new joy in life. 

That food-tonic is Sana- 
togen. A scientific tonic, a 
natural tonic, a tonic known 


and recommended by phy- 
sicians the world over. The 
one tonic you can trust. 


It is sold by good drug- 
gists everywhere, in three 
sizes, from $1.00 up. 


Grand Prize 
ngress of Medicine 
m, 1913 


international ( 


Londo 











Write today for interesting free booklet to 
THE BAUER CHEMICAL CO. 
INC. 


115 W. 18th St., New York City 









insure maximum safety and minimum cost 
in safeguarding electrical circuits against 
the fire and accident hazards of overloads 
and short circuits. An inexpensive “Drop 
Out” Renewal Link restoresa blown Econ- 







omy Fuse to its original efficiency. The 
Economy is a pioneer renewable fuse. As 
corapered with the use of one-time fuses, it 
cuts annual fuse mamtenance Costs approz- 
ima SD per cent 


Put On Like Plaster—Wears Like Iron 


It is a composition material, easily applied —— form 
ver old of new wood, iron, concrete or other solid foundation 
Laid 3 te 1-2 in. thick--Does not crack come 
oose from foundation 

It preseots a continu ous, fine grained, smooth, non-slippery 
arfaee, practically a seamless tiie--No crack, crevice or 
oint for the accumul ation of grease, dirt or moisture--is 
and does not fatigue 


The Best Floor 


Rath Room. Laundry, Porch, G 
Hotel, Factory, Office Building, Railroad 
places where a beautiful, substantis! 
desired 


ECONOMY FUSE & MFG. CO. 
Kiesic and Orieans Ris cnicago, 0. 8. A. 
Ble mangfacturers of “‘ ARKI 
wable F 








PT rea) 


**. the Non-Re- 
Indicator 


_ERSS i or 
me with the 1004 Guaranteed + Dee 


“Fconewwy Fases are alee made in Canada at Meatreal | 
= LTS 








for Kitchen, Pantry, 

staurant, Theater, 
Station, Hospital--all 
and foc easy floor is 
ice of several practical colors. Full information 
FREE on request 


IMPERIAL FLOOR COMPANY 
1106 Cutler Building, Rochester, New York 
On the market 10 years 


our chol 
and sample 
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50 ing: mean guiet, easy riding eure a: economy. 

she Grus Oiler does it, Keope a conrtant supply of of 
between the leaves, When off is aeed, no rust can form 
troutle cannet start. Gree Ollers are necessary in all 
eeason-and fit alicars. Qubtchkiy attached with pocket 
wreech aed ecreweriver—nothing to cut or alter. 
A few dollers epent cow, ten minutes for ng once a 
month, and your springs are always in perfect condition. 
¥ owl thie o4 now. Viele ame und tn 
— “Wi wll cand poo our twanty-day REE et. 


Grus Leaf Spring OilerG. | 
sas West Jackson Bivd.. Chicago | 











THE DESIGN AND CONSTRUCTION OF INDUCTION COILS 


hy A. Frederick Collins. 634x944 inches. Cloth. 272 pages. 159 illustrations, $3.50, by mail, $3.65 

This work gives in minute details full practical directions for making eight different sizes of coils varying 
from « emal) one giving & }4-inch spark to a large one giving 12-inch sparks. The dimensions of each 
and every part are given and the descriptions are written in language easily comprehended. 


Scientific American Publishing Co Woolworth Building, New York City 


SCIENTIFIC AMERICAN 


| THE SHOP LUBRICATION 
PROBLEM 
| (Continued from page 494) 


| oil and the plane and the 
| surface of the lubricating 
| oil and the body. Whether 
or not the oil that was in- 
troduced between the sur- 
faces was too viscid would 
depend entirely upon the 
weight and pressure of the 
body. If the body was light 
avery "light" or "thin"oil 
could be employed. For a 
given weight of the body it 
wll] be found necessary to 


| fic characteristics in or- 
der to obtain maximm effi- 
ciency. The more closely 
these conditions are ap- 
proached in the shop, the 
less the waste of power 
will be. Considering the 
importance of the problem 
and the easy way in which 
it can be solved, every 
manufacturer is doing him 
self an injustice by not 
lubricating his machinery 
according to scientific 

st andards " 


BOOSTING THE CEILING 
OF THE AIRPLANE 
(Continued from page 481) 


ing about 100 pounds, con- 
sisting of a gas turbine 
and a centrifugal compres- 
sor. The former derives its 
power from the hot exhaust 
gases of the engine, and u- 
ses it to drive the compres 
sor at about 22,000 revolu- 
tions per minute. The air 
taken in and compressed by 
the compressor is fed to 
the carburetor at the same 
pressure as at sea level. 
Thus the engine maintains 
its normal power output e- 
ven at high altitudes,where 
the air contains but 50 per 
cent as much oxygen as at 
the base level. 

Heretofore ail engines at 
8000 feet have suffered a 
loss of about 50 per cent, 
in the power delivered, ow- 
ing to lack of oxygene At 
25,000 feet they lose about 
75 per cent. 


The inventors were obliged 
to carry on their research 
work at the summit of Pike's 
Peak where they experienced 
all the rigors of winter in 
the summer time. With the 
summit at 14,100 feet above 
sea level, they found air 
conditions and pressure du- 
plicating what the aviator 
encounters in high flying. 
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use a lubricent with speci-| 
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§ PYORRHOCI) 


POWDER 
yorrhea prevention 


for I 


Sensitive, bleeding gums 
are symptomsof pyorrhea—they 
lead to the looseningand the loss 
| of teeth. 
| Pyorrhocide Powder should be used. 

It is the one dentifrice that dental clinics, 
devotedexclusivelytopyorrhea research 

andoralprophylaxis, havedemonstrated 
| to be beneficial in pyorrhea treatment 
and prevention. Dentists everywhere 
| 





prescribe it. 

It aids in repairing soft, bleeding, 
spongy, receding gums. It cleans and 
polishes the teeth. To make gums firm 
and healthy, to keep teeth clean, use 
Pyorrhocide Powder 


hank” dollar kag “ 
eat caine dn mente aa 


Write for free 
sample and 
| ' “ay our booklet on 
| < , Prevention 
| 





and Treat- 
ment of Py- 
orrhea. 


We shall continue to offer through exhaustive scien- 
tific research, and by unlimited clin- 
ical facilities, only such a dentifrice 


as is proved most effective—in SC La 


promoting tooth, gum and mouth health. Pres 








The “BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


., W. F. & Jno. Barnes Co. 
Established 1872 





1999 Ruby Street 
ITHE BRIDGEPORT CHAIN CO 


Vi 


Stamoprfr 


CONNECTICUT 





BRIDGEPORT, 








SOLVINE BOILER PRESERVER 


Warrantea, without reserve, to remove boiler scale 
prevent pitting and scale formation. 

bd VINE MFC request. Money back guarantee. 
SOLVINE MFG. CO. Jersey City, N. 1. 


SOUTH BEND LATHES 


Betablished in 1906 Over 21,000 South Kend Lathes in use 
For the Machine 
and Repair Shop 

LOW IN PRICE 
13 in. to 24 im, owing 
Straight or Gap 

Send for free catalog 

ing prices on entire 

Seuth Bend Lathe Works 

421 Madison St., 























Senth Bend, Ind, 
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Molding Rubber for a Million Uses 


To the manufacturer of any commodity in 
which molded rubber is used, this company of- 
fers a service that is complete in every detail. 





First our representatives will make a thorough study of 
your requirements. 


Then in our fully equipped laboratories chemists and phys- 
icists will work out the proper formulae, testing various 
compounds under all working conditions that will be met in 
actual use. 


Our pattern makers will design your molds. Our machine 
shops will make them. 


And our favorably located factories (there is one near 
you) are prepared, with large press capacity, to handle any 
size order with speed. 


Prompt deliveries of properly compounded and vulcanized 
rubber goods, accurately molded to any desired shape or size, 
are features of the service rendered by this company. 


United States Rubber Company 
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THAT HOLDS ITS SHAPE” 


“THE SHOE 


7h) $522 8620 3700 3g00 $90 & 399% 
| You can save money by wear- > 

}) ingW.L.Douglasshoes,the best 4 

known shoes inthe world. Sold Hit 
by 106W.L.Douglasownstores 
and over 9000 shoe dealers. 
W. L. Douglas name and the 
retail price stamped on the bot- 
tom guarantees the best shoes 


in style,comfort and service that 
can be produced for the price. 


The stamped price is W. L. Douglas personal 
guarantee that the shoes are always worth the 
price paid forthem. The prices are the same 
everywhere — they cost no more in San Fran- 
cisco than they do in New York. 


W. L. Douglas shoes are sold through our own 
stores direct to the wearer at one profit. All 
middiermen’s and po co mene | profits are eliminated. By 
this method of marketing our shoes, W. L. Douglas gives the 
wearer shoes at the lowest possible cost. 


W. L. Douglas $7.00 and $8.00 shoes are absolutely the best 
shoe values for the money in this country. Theyaretheleaders 
everywhere. W. L. Douglas $9.00 and $10.00 shoes are 
made throughout of the finest leather the market affords, 
with a style endorsed by the leaders of America’s fashion 
centers; they combine quality, style and comfort equal to 
other makes selling at higher prices. 

W.L. Douglas shoes are made by the highest paid, skilled shoe- 
makers, under the direction and supervision of experienced 
men, all working with an honest determination to make the 
best shoes for the price that money can buy. 


CAUTION.—Insist upon having W. L. Douglas shoes 
with his name and price stamped on the bottom. 








| 
| 
If W. L. Douglas shoes cannot be obtained in President | 
our vicinity. | oan direct secm factory, by pratl, w. %, Doves SHOE 0O | 
roe! ost charges prepaid. rite for us- 
E ow to order by mail. BROCKTON, MASS. 
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Do You Own Your | 
Inventions . | rade-marks 


in the 


Foreign Countries? | 


“TIME and money spent without limit to 

develop a business merely creates property 
rights to which you have no title in most of 
the foreign countries unless you comply with 
the foreign laws requiring the patenting of 
inventions and the registration of trade-marks. 
Foreign trade rights of Americans which are 
worth millions are being acquired by unscrup- 
ulous persons. Are you going to lose your 
rights to foreign trade? 


If yon are interested in Protecting your rights abroad address 


Foreign Patent and Trade-mark Department 


MUNN & CO. 


Wostworth Bullding New York City 
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ETERNAL YOUTH AS A SCIENTIFIC THEORY 
(Continued from page 490) 
al sense, she had all her mental faculties and showed 
no sign of that supposedly invariable accompaniment t, 

- if, indeed, not primary cause of = old age: i. @,, 
hardening of the arteries. 

What Really Causes Decay and Death? 

Does anything really explain these astounding differ. 
ences in the duration of existence? Why do certain 
ppecies, as a whole, and why do individuals of other 
species, appear as exceptions to the rule that life is 
short? 

The clue to the mystery is not to be found in the oon. 
stitution of living matter. Under appropriate condi. 
tions the kidney and the liver will function after re. 
moval from the dead body. In an artificial circula- 
tion established "with warm, defibrinated blood,...the 
liver will secrete gall and produce urea, while the 
kidneys will resume the secretion of urinee »«. The 
kidneys continue their synthetical activity by produ 
cing hippuric acid out of glycocoll and benzoic acid, 
These observations are of especial importance with re. 
gard to the fact that the synthetical action of the 
organ requires all the vital properties of the proto- 
plasma of the cell." (Rational Organo-therapy; trané- 
lated from the Russian of von Poehl, Tarchanoff, etc.) 
Hence the "vital qualities” inherent in the physical 
basis of life may be made active after what we know as 
personal death. All this is in line with the above- 
mentioned fact that the primitive cell does not die, 
Yet if the unit, aggregations of which make up the an 
imal body, is immortal - why should the aggregate be 
mortal? fn other words, if we may put the matter ina 
somewhat melodramatic guise, can life mitiplied by 
life equal death? 

The answer is that though there is nothing in the 
protozoa, itself, to challenge its capacity to live 
endlessly, something may be introduced. The immortal 
may be reduced to mortality by poison, by extreme heat 
or extreme cold. Though not dying a natural death, 
the one-celled protozoa may die from secondary, exter- 
nal causes. Is it some such secondary cause, often if 
not indeed always preventable, which interferes sooner 
or later with the functioning of the many-celled meta- 
zoa? 

Metchnixoff, in his Prolongation of Life, has ex= 
pressed the opinion that "natural death” is exceeding- 
ly rare in nature. We have no further space to dis- 
cuss further his reasons for coming to this conclusion 
But obviously. the experiments of Voronoff and others, 
looking toward the elimination of old age, would if 
successful constitute a long step toward the verifica- 
tion of the great Russian's guess. 


THE NEW WELLAND CANAL 
(Continued from pagé 477.) 
guard gates will also be provided, both being safeguards 
against the sudden release of a flood of water through 
the carrying away of gates or other accident. 

One of the interesting features of this work will be 
the alterations carried out where the present Canal orot 
ses the “elland River by means of an aqueduct, This a 
queduct will be done away with, the river level raised 
by a dam, and its channel used for the new canal for 
some distance. Any surplus water from the river will ® 
allowed to flow over the dam and willrun off through th 
regular river channel, entering the Niagara River et 
Chippewa. 

At Port Weller, so named in honor of John Laing Wellet 
the designer of the canal, mch work will be necessary 
before it can properly be termed a harbor. Located som 
thfee miles east of Port Dalhousie, the present termini§ 














(Continued on page 502.) 
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IAMELS are unique—a real cig- OUR enthusiasm for Camel Cigarettes 
arette revelation! That’s due will steadily increase! They will not 

to their quality and to the unusual tire your taste, no matter how liberally you 
and expert blend of choice Turkish smoke! And, each cigarette will add just a 
and choice Domestic tobaccos ! little more to the joy and contentment the 


wonderfully refreshing Camel flavor hands 
you so lavishly ! 


Once you knuow-Camels you'll prefer their blend 
—and what it gives you—the most fascinatingly 
mellow-mild-body ever realized in a cigarette— 
to either kind of tobacco smoxed straight! 













You'll enjoy Camels freedom from any unpleas- 
ant cigeretty aftertaste and from any unpleasant 
cigaretty odor! 


And, the longer you smoke Camels the more 
you'll appreciate that they are made to meet your 
taste ! 


Compare Camels with any cigarette in the world 
at any price—and forget coupons, premiums or gifts. 










18 cents a package 


Cameis are sold everywhere in scientifically sealed pack- 
ages of 20 cigarettes ; or 10 packages (200 cigarettes) in 
a glassine- paper- covered carton. We strongly recom- 
mend this carton for the home or office supply or when 
you travei. 










R. J. Reynolds Tobacco Co. 
Winston-Salem, N. C. 
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Makeshifts? . 


W HY waste time and energy with make- 


shift devices for boring operations when 

Williams’ “Agrippa” Adjustable Boring-Tool 

Posts offer convenience and efficiency de- 
veloped to the zth power 


Each Post accommodates a wide range of 
Bars, the height of which is readily adjusted ; 
a turn of the Knurled Ring raises or lowers 
the base on which they rest. The whole de- 
vice is instantly and rigidly locked by tighten- 
ing the Set Screw 











Four sizes for 4%" to 24%”. diameter Bars—fur- 
nished with or without Bars. 


J. H. WILLIAMS @ CO. 
“The Drop:Forging People” 


28 S. Clinton St 28 Vulcan St. 28 Richards St. 
Chicago, II. Buffalo, N.Y. Brooklyn, N. Y. 







































Modern Starting, Lighting and 


Ignition Systems 


By Mayor Victor W. Pact, vate U. S. A. 
Member Society of Automobile Engineers 
Author of “The Modern Gasoline Automobile,” etc. 


A Self-Educator on Electrical Systems Without an Equal 


HIS practical volume has been written with special reference 
to the requirements of the non-technical reader desiring easily 
understood explanato matter relating to all tyees of auto- 
mobile ignition, starting and lighting systems. It can understood 
by anyer<, even without electrical knowledge, because elementary 
qhectrizal principles are considered before any attempt is made 
to discuss features of the various systems. These basic principles 
are clearly stated and illustrated with simple diagrams. Ali the 
leading systems of starting, lighting and ignition pave been described 
and sdilustrated with the cc-operation of the experts employed by 
the manufacturers. Wiring diagrams are shown in both technical 
end non-technical forms. All symbols are fully explained. This is 
a@ book of real meru. 
A comprehensive review of modern starting and ignition system 
frestice, giving full instructions for the repair and care of storage 
atteries, geneciese, regulating devices, starting motors, ¢tc., and 











ail representative systems are described in detail, the text matter being accompanied by 
complete diagrams showing al! connections and the relation of the various parts of the 
assembly bear to each other. Complete data is given for locating troubles in all systems, 
the various steps being considered in a logical, systematic manner, that can be easily 
followed by those without expert electrical knowledge. All ignition systems receive 
full consideration, starting with the simplest battery and coil forms found on early 
cars to the modern short-contact timer and magneto methods used with the latest 
eight and twelve cylinder motors. Every ignition, starting or lighting _— component 
is considered individually and full directions are given for making all repairs. This 
hook is unusually complete, as it also includes descriptions of various accessories operated 
by electric current such as electrical gear shifts, brake actuation, signallin evices, 
vuleanizers, ete. Considers -the systems of cars already in use as well as those that 
are to come. A hook every one needs. 





Nothing has been omitted, no details have been slighted 
A book you cannot afford to be without 


250 specially made engravings. Nearly 400 (5448) pp. Folding plates 
82.00, by mail $2.15 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 BROADWAY, NEW YORK 
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THE NEW WELLAND CANAL 
(Continued from page 500) 

and without natural protection, e harbor will have to 
be formed by mesns of two immense embankments of earth, 
extending from the canal prism into Lake Ontario for a 
distance of 14 miles. These embankments will be 500 
feet wide and the artificial harbor between them will 
be dredged out to the proper depth. At their outer ex. 
tremities entrance piers will be placed. 

As before mentioned, the usable length of the locks is 
to be 800 feet. Their width will be 80 feet; they will 
have a lift of 46% feet each to make up the totel rise 
of 325% feet. By way of comparison one may note that 
at Sault Sainte Marie the Canadian lock is 800 feet in 
length and 60 feet wide, with a depth of water over the 
sills of about 21 feet. On the American side the Poe 
lock is 900 feet long .and 100 feet wide. 

The accompanying illustrations give some idea of the 
magnitude of the work being carried on in the Welland 
improvement, and of the progress made to date. 


THE STORY OF WICKEL 
(Contirmed from page 496) 


From this point on the processes used by the various 
companies differ widely and have nothing in common. 
Three separate processes for the refining and separsa- 
tion of the metals in the matte ere in use to-day, the 
Mond process, the Oxford process and the Hybinette pro- 
cess. 

Of these the Oxford is the oldest and is the one used 
at the Port Colborne refinery and also at Bayonne, N.J 
While full details of this process have never been pub- 
lished it is known that it depends upor the fact that 
if a matte consisting of the sulphides of iron, copper, 
and nickel be fused with sodium sulphide or sulphate and 
coal (which mixture produces sodium sulphide on fusion), 
the product separates into two layers, of which the up- 
per, the more fusible one, contains the double sulphides 
of sodium with copper and iron, while the lower one con- 
tains the greater part of the nickel sulphide present in 
the original matte. This separation process is repeated 
several times. 

The Mond process works slong totally different lines 
and makes use of an interesting chemical reaction dis- 
covered in 1889 by the late Dr.Ludwig Mond. When car- 
bon monixide ig passed over metallic nickel at a tem- 
perature of 50, there results nickel carbonyl, a vola- 
tile compound with the formula Ni(CO),. This compound 
when heated above 150 decomposes again into metallic 
nickel and carbon monoxide and thus furnished another 


_ method for the refining of nickel. 


The Bessemer matte, as received at Clydach from Ontar- 
io, is first roasted to reduce its sulphur content to 
about 2 per cent. The roasted material is then leached 
with sulphuric acid, which dissolves about 70 per cent 
of the copper originally present together with one or 
two per cent of the nickel. The undissolved residue is 
washed, dried, and powdered. The reduction process 
This is carried out in vertical towers 
about 40 feet high, fitted with heating means and with 
power-driven stirring arms. As the powdered charge de- 
scends through the tower, it is brought into contact 
with an upward moving stream of water gas. 

The copper sulfate produced by the preliminary leaching 
of the roasted matte with sulfuric aeid is crystallized 
and is sold to vine growers and poteto farmers for pur- 
poses of spraying. The mother liquor remaining from the 
erystallization is rich in nickel sulfate, which is cry- 
stallized out separately. 

The Hybinette process of refining copper-nickel matte 
is an electrolytic one. It has been in use at Kristian- 


.sands for several years and is being adopted at one of 
| the Ontario works, 
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Were one to drift down that lazy 
river and fix one’s attention upon 
the occasional crumbling mass of 
architecture upon its bank, one 
would note that the structures are 
invariably low—insignificant com- 
pared with the cloud-piercing build- 
ings of today. 


Ancient builders had neither need nor 
facilitiesfor building to great heights. 
Work was executed under the eye 
and supervision and within the sound 
of the voice of the master builder. 
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Write to Us for Our Catalog 999 


Built by 


WICKES BROTHERS - 
SAGINAW, MICH., U.S. A. 


Builders of Heavy Duty Plate and Structural Tools, Stationary and Heavy Duty 
Engine Lathes, Special Production Lathes and Crankshaft Turning Equipment 
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Reflections of the Nile 


Not so today. Plans and blue-prints 
have wrought marvelous changes. 
Plans may be made hundreds of 
miles away from the scene of action; 
blue-prints in the hands of skilled 
artisans, direct the minutest detail 
of construction even though they be 
hundreds of feet in the air. Com- 
mands have given place to lines and 
measurements. 


No other system ever devised has 
proven so infallible, so positively de- 
pendableas The Wickes System. 
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WICKES 


BLUE PRINT 
































CHave You Iried the 


Second Wa 
of Shaving o- 
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1 SLs of men shave this 
way —no need to picture 
it. “They have never tried 
Colgate’ and never learned 
the second way. 


- The Colgate way— 
the way of the cool, comfortable, thrifty shave 


Work up the lather on the face with the brush—do not rub with 
the fingers when you use Colgate’s. Every motion of the brush 
softens the beard so that your shave is smooth and refreshing. 


Colgate’s leaves the skin cool and free from smart—you'll wish 
you had another face to shave 


GATE'S 


For economy—use the Stick. We make all three forms— 
Stick, Powder and Cream—so that our advice is impartial. 
And for utmost economy Colgate’s Handy Grip—because 
when the soap is used up you can screw in a Colgate 
‘Refill’ Stick—no need to buy a new metal box. 


A generous trial size of Stick, Powder or 
Cream will be sent for 4c. in stamps. 


COLGATE & CO. Established 1806 NEW YORK 
Makers of the famous Cashmere Bouquet Soap 
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